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1. EXECUTIVE SUMMARY

The Solar Mass Ejection Imager experiment, launched 6 January 2003 on Coriolis,
continues to detect and track Coronal Mass Ejections (CMEs). A proof-of-concept
experiment, SMEI has outlived its planned 2-3 year lifetime and amassed a database of
full-sky images with a 102 minute cadence recorded for almost five years.

After its first year of operation, control of Coriolis was transferred from the Air Force
Space Test Program to the Navy, who operates the spacecraft today and provides SMEI
data to AFRL, as well as executing routine operations, such as calibrations, mask
uploads, resets, etc. at no charge to the Air Force Research Laboratory. The Navy plans
to operate Coriolis for as long as its experiment, Windsat, is functional.

Because of an irrecoverable failure on its A-side redundant electronics (March 2006),
SMEI has been switched to B-side, which is operating nominally. Camera 3 (closest to
the Sun) has run above predicted/planned for temperatures and performance continually
degrades with accumulated radiation dose. In addition to periodic anneals to help
alleviate this problem, we have instituted a severe on-board masking of hot pixels in
Camera 3 since 2006.

Despite these problems, SMEI has amassed a wealth of detailed images of coronal mass
ejections (CMEs), as well as other phenomena, such as high altitudes auroras, variable
stars, zodiacal dust, Gegenschein, and comet tail interactions with the heliosphere. SMEI
has demonstrated that such an instrument can accomplish a 30% and greater
improvement in space weather forecasts.

At the time of this report, the SMEI team is working with the Air Force Space Weather
Agency to incorporate SMEI data into their operational forecasts. A workshop on future
heliospheric imaging missions to meet DoD needs was held in April 2007 at the Air
Force facilities at the National Solar Observatory at Sunspot, NM, at which the Air Force
and Navy agreed to work together to field the next heliospheric imager.



2. PERFORMANCE

2.1 Hardware

A complete description of the SMEI hardware can be found in [Eyles et al. 2003].

The Coriolis satellite is in a dawn-dusk, Sun-synchronous, circular polar orbit at an
altitude of 840 km. The inclination of the orbit is 98° relative to the equatorial plane. The
sensor suite consists of three carefully baffled CCD cameras, each covering a narrow 3° x
60° strip of the sky. The cameras are mounted on the satellite with their fields of view
aligned end-to-end and slightly overlapping, so that the field of view swath is a 3° wide
strip extending 160°, an approximate great circle with the ends near the orbit axis. Since
the satellite is zenith-nadir pointing, during each complete orbit the cameras' fields of
view sweep out nearly 90% of the entire sky. Gaps include a zone of exclusion of 20°
radius in the direction of the Sun, a smaller circle in the anti-solar direction, and shuttered
areas due to sunlight in the sunward camera. The instrument operates continuously, so the
data set comprises a sequence of orbit images, 14 per day. It has maintained about an
85% duty cycle interrupted only for periodic calibration and diagnostic purposes, and
occasionally for software anomalies and telemetry problems. The unfiltered CCDs have a
red-biased spectral response from ~ 500 to 1100 nm peaking at 700 nm.

2.1.1. SMEI DESIGN PHILOSOPHY

SMEI was conceived and developed as a relatively low cost, ‘proof-of-concept’
instrument with a 2-year design lifetime (original requirement) and the aim of
continuation through a third year. It has completed almost five years of operation.
SMEI designers baselined use of hi-rel mil-spec parts rather than full space-quality, that
is, integrated circuits to MIL-STD-883 Level B; MIL-38535 where possible, and used
discrete semiconductors to JANTX; JANTXV where possible. The design used parts of
known radiation tolerance rather than rad-hard to meet a 10 krad total dose spec at the
component level. Parts with known radiation tolerance were used where possible, with
total dose testing performed on parts of unknown radiation tolerance using a Co60
source.
Local shielding for parts of low radiation tolerance, e.g. the DHU Processor was used,
along with parts of good “single-event” tolerance (SEU and SEL) where known.
There was no formal SEU/SEL tolerance requirement or testing.
Examples of measures taken to enhance and ensure reliability given ‘compromises’
on parts quality, etc. included:
« Two fully-redundant Data Handling Units (DHUs) - ‘B’ system in cold-
redundancy.
- Redundant spacecraft interfaces: DHU-A power from spacecraft PDU-A; DHU-
B from PDU-B, and each DHU has interfaces to spacecraft MIL-STD-1553B Bus
A and Bus B. Also, a provision of an internally-generated 1Hz sync pulse if the
spacecraft 1Hz is lost.
« Careful design for protection against latch-ups (SELs) - Current limiting at
component, group of components or PCB level, by active current trips and/or
limiting resistors as appropriate.



« Each Camera is ‘single string’, but careful attention paid to fault-tolerance of
interfaces with DHUs. There is an independent power converter system in each
camera and propagation of failures between cameras is not allowed.

» Eight redundant copies of on-board software in write-protected E2PROM selected
in a robust manner by re-asserting ‘DHU On’ relay command.

+ Capability of patching on-board software using write-enabled E2PROM as a
provision for recovery from a ‘bad’ uplinked patch.

2.1.2 OVERALL PERFORMANCE FIRST THREE YEARS

There were no hardware failures until 31 March 2006. Until then, the DHU B had never
been switched on. There is no evidence of bit-errors in copies of on-board software in
E2PROM, SEL events in DHU, and no significant changes in voltage and current Analog
Monitors (table below).

Table 1. DHU Voltage and Current, 2003 and 2006

[Feb 2003 [Feb 2006
Processor PCB 5V 4.94 £ 0.05V 4.94 +0.05V
Processor PCB Current  |Quiescent 0.32 £+ 0.05 A |Quiescent 0.32 +£0.05 A
Peaks to 0.9 A Peaks to 0.9 A
Instrument Current J2+0.05 A 10.72 £ 0.05 A
(excluding De-Icer
Heaters)

DHU temperatures have increased (table below). Camera 1 and 2 CCD temperatures are
within optimal operating range; Camera 3 is running hot.

Table 2. Electronics Temperatures, 2003 and 2006

Feb 2003 Feb 2006
[Processor PCB Temperature R1.5+1.0C RI2+0BC

IDHU Power Supply Temperature|18.6 + 1.0C R1.0+0.6C

2.1.2.1 DHU Processor Performance

¢ Data throughput from cameras required a fast processor (11.71 us per pixel for
each of 3 cameras).
e Selected processor was Texas Instruments SMJ320C50 DSP
— 20 MIPS performance (with 20Mhz clock — actually de-rated to 19Mhz)
— Available to MIL-STD-883 Level B, but not rad-hard
— Limited total dose data, no SEU/SEL data
— Total dose tested in-house, 4 — 5 krad tolerance



— Local shielding to improve TID tolerance, current limiter for SEL

protection

— Attempted to provide protection against crashes using watch-dog timer
* DHU upsets and anomalies have occurred fairly frequently
— Usually require DHU reset, only occasionally fixed by going back to
Configuration Mode
— Have never required powering off DHU, so no SEL events in DHU
— Cannot exclude possibility of some SEL events in cameras since cameras
are power-cycled on DHU reset, but unlikely
— The CODE_VER telemetry parameter increments on DHU reset, provides
count of resets.

The average rate of resets is ~ 1 per 2 weeks, with no evidence of a significant
increase in rate after the first 6 months.
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Figure 1. Data Handling Unit Resets Required during First Three Years

Table 3. DHU Re-Boots Required, by Quarter, 2003 to 2006

FetMamp may_]'un}uhugSemctNatbecjarFeMamp marjunqunugSep:‘)cmouDec_']anF etia n'ﬂn Mayjunju'lﬁug'SepbctﬂumecjarFema r v

Number Number of
of Re-Boots
[Re-Boots

1-Feb-03 to 30-Apr-03 |2 1-Aug-04 to 31-Oct-04 |11

1-May-03 to 31-July-03 |3 1-Nov-04 to 31-Jan-05 {4

1-Aug-03 to 31-Oct-03 |5 1-Feb-05 to 30-Apr-05 ¢

1-Nov-03 to 31-Jan-04 |7 1-May-05 to 31-July-05 [8

1-Feb-04 to 30-Apr-04 |9 1-Aug-05 to 31-Oct-05 [9

1-May-04 to 31-July-04 |4 1-Nov-05 to 31-Jan-06 |5




2.1.2.2 Thermal Hardware

Over the course of the first three years, DHU temperatures have increased by ~ 2 — 3°C.
The best indicator of the overall camera temperature is the mirror temperature. There has
been no evidence of a significant upward trend in Camera 1 or 2. Camera 3 temperatures
have increased by ~ 3°C.
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Figure 2. Temperatures of the Camera Mirrors, for (top to bottom)
Cameras 1, 2, and 3.



CCD Temperatures experienced ~ 1 — 2°C increase over 3 years in Camera 3; less in
Cameras 1 and 2.
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Figure 3. CCD Temperatures for (top to bottom) Cameras 1, 2, and 3.

CCD dark charge is measured in closed shutter calibrations, using the mode of pixel
readout value (rather than the mean) to avoid biasing by hot pixels.

Camera 1 shows progressive increase due to radiation damage from ~ 1 ADU to ~ 6
ADU, reduced by periodic annealing at ~ 45 — 50°C.



Camera 1 Dark Charge Evolution
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Figure 4. Camera 1 Dark Charge Evolution

The model is fit to Ijak = (ap + ajt + a,8t) exp (-a3T), where t is time since launch, 8t is

time since last anneal and T is temperature (K).

Camera 2 shows progressive increase from ~2 ADU to ~ 8 ADU, reduced by periodic

annealing at ~ 50°C.
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Camera 2 Dark Charge Evolution
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Figure 5. Camera 2 Dark Charge Evolution

Frequent annealing at ~ 80°C is not very effective.



Camera 3 Dark Charge Evolution
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Although Camera 1 and 2 CCD temperatures are quite acceptable, -40 to -50°C would be
better. The SMEI thermal model incorrectly predicted temperatures which led the team
to mask off portions of the radiators on Cameras 1 and 2 so that epoxies would not
become brittle. It was also considered for Camera 3’s radiator, which if implemented,
would have been disastrous on the Camera 3 performance. Masking Camera 1 and 2
radiators was unnecessary. Camera 3 CCD temperature is a continuing and worsening
problem. It has been mitigated by periodic annealing and hot pixel masking, but the
camera will continue to degenerate from radiation damage. Cameras 1 and 2 experience
the same radiation dose as Camera 3 but they are operating within an optimal temperature
range.

2.1.2.3 On-Board Masking

To quantify the improvements of onboard masking of Camera 3, noise estimates were
made using orbit-differenced images, i.e. an image where the previous orbit was
subtracted. Since this image product is primarily used for tracking CMEs, this approach
will give an estimate of the faintest CME detectable by SMEI. A section of a Camera 3
imaged area was used for this analysis which was relatively devoid of large stellar
residuals from the subtraction process as well as any noticeable transients. These types
of residuals can be large and produce “outliers” in the noise distribution which, in turn,
affect the statistical measurements. Several patches were taken both before and after the
mask was applied. The differenced pixels were plotted in a histogram and then fit with a
Gaussian. The standard deviation of the Gaussian distribution gives a direct
measurement of noise and the likely detection limit of a CME. The results show a
reduction in the noise by nearly a factor of two, after the mask was applied. The values
of the standard deviations, pre- and post- mask application, were 1.01 and 0.55 ADU.
Thus the detection threshold (3c) for onboard masking of camera 3 is approximately 1.7
ADU. We continue to use on-board masking despite its consequences for some of the
collateral observations, such as stellar photometry. The improvement to Camera 3
observations could be seen in a recording of the 6 December 2006 limb event, the first
CME seen in the Camera 3 FoV since implementation of the mask.

2.1.3 DHU-A FAILURE AND CURRENT STATUS

SMEI telemetry was lost a few hours after onset of an anomaly coincident with passage
through the South Atlantic Anomaly (SAA) on 31 March 2006.Attempts to recover
DHU-A, including: power cycling of DHU-A, exercising all eight copies of the boot-up
software, attempting ‘blind’ commanding to switch on the de-icer heaters, using the
spacecraft PDU-B to issue a relay command to switch on DHU-A, and using the
spacecraft MIL-STD-1553B bus B rather than bus A were unsuccessful.

The failure was likely because of accumulated radiation damage, probably to the DSP
processor itself.
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Figure 8. Recording of the 6 Dec 2006 CME Event by Camera 3, after
Implementation of the Hot Pixel Masking. The CME is the white arc at the
bottom left.

Current Status: SMEI remained in a switched off mode (except for brief periods for
recovery attempts) for nearly a month (commencing 31 March 2006). There was some
risk to the optics in the cameras if sunlight penetrated to the surfaces because of an
accident at the integrating facility during testing. Unfiltered compressed air was pumped
into the experiment that could have laid down a hydrocarbon coating all the surfaces.
When sunlight, mostly UV, hits such a material the coating can become opaque. With
camera shutters almost certainly open, and further diagnostic tests exhausted, DHU
redundant side B was powered up. As of this report date, SMEIL, operating on the B-side
is working nominally.

2.2 Data Processing
The real time data processing for SMEI was handled in-house at AFRL. A detailed
description follows in section 2.2.1. The University of California — San Diego team spent

considerable time working individual images for the best background subtraction
possible. Their technique is described in Section 2.2.2.
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2.2.1 AFRL PIPELINE PROCESSING TECHNIQUE

The AFRL pipeline (composite image) processing consists of a series of procedures that
ingests the telemetry data, performs quality checks on the data, corrects the data for
various instrumental and external effects, and creates several all-sky images for each
orbit. The end product is a set of five Hammer—Aitoff images created for each orbit: an
image derived from weighted input values, a FITS plane of the weights, an image of the
observed sky using all the data, the same image using only “good” data, and a fifth image
from which the stellar and zodiacal contents have been subtracted. The pipeline is able to
process a day’s worth of data in less than a day. AFRL provided the basic real time
processing of the images, including “quick-look” images for forecasting purposes. This
work was performed by Boston College contractors, Drs T. Kuchar and D. Mizuno.

2.2.1.1 SMEI Image Products

The end products of the SMEI processing pipeline are single orbit images in several sky
useful projections. Each sky projection was chose to fulfill a specific mission
requirement. The three standard projections are:
1. High resolution (0.2 degree/pixel) all-sky cubic projection in celestial (equatorial)
coordinates.
2. Low resolution (0.5 degree/pixel) all-sky Hammer-Aitoff in (observer) ecliptic
coordinates
3. Low resolution (0.5 degree/pixel) hemispherical “fisheye™ projection in
(observer) ecliptic coordinates

Each image conforms to the FITS astronomical standard (Calabretta and Greisen, 2000).
All the images contain at least two data planes. The first of these consists of (Image data)
x (statistical weights) and the second contains the statistical weights. This format was
chosen to provide a quality estimate of each pixel. The statistical weights are the
weighted sum of the number of CCD pixels at that sky location. The final image can be
obtained by dividing the first plane by the second. Some of the sky projections contain
additional image planes (described below) to aid image analysis. The image file names
indicate the projection type, the observation date and orbit duration:

PPP_yyyy ddd hlmlsl h2m2s2.FIT, where PPP is the projection, yyyy is the year, ddd
is the consecutive day of the year (DOY), hlm1lsl is the UT start time of the orbit and
h2m2s2 is the elapsed time.

2.2.1.2 Cubic Projection

This image projection is the SMEI archival product. Its pixel size is equivalent to that of
the CCD data binned in science mode. Thus it contains sufficient resolution to produce
any (lower resolution) sky projection that is not readily available. The cubic sky
projection chosen for the archive is the “spherical cube” developed for the Cosmic
Background Explorer (COBE, see Calabretta and Greisen, 2000, for a mathematical
description of this projection). This projection attempts to minimize the edge distortion
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that is prevalent in all spherical cube type projections. Image file names of this type are
denoted by CSC (COBE spherical cube).

2.2.1.3 Hammer-Aitoff Projection

The equal area Hammer-Aitoff projection is used for displaying an all-sky image in
which the brightness of a unit area is preserved regardless of the pixel distortion. Image
file names of this type are denoted by S. These images are cast in ecliptic coordinates
centered on the sun (the longitude coordinate of the image center is rounded to an integral
value of the solar ecliptic longitude). This is the natural coordinate system for detecting
and tracking heliospheric transients that originate on the Sun. Each image file contains 6
image planes to meet this end:

1. (Image data) x (statistical weights)

2. Statistical Weights

3. Orbit recast in previous day’s astrometry (i.e. centered on

[current solar longitude - 1°])

4. Current orbit Image (i.e,. plane 1/plane 2)

5. Image with absolute star map and zodiacal model subtracted

6. Image with a mean orbit map subtracted

Image planes 1 through 4 are provided for consecutive orbit differencing to remove the
celestial backgrounds. This is an efficient way to detect fast moving transients. To  **
facilitate this type of image differencing, the ecliptic longitude of the image center is set
to an integral value for the current day. To avoid an astrometry shift from comparing
orbits that may overlap a two-day period, the Aitoff files contain the current day’s data
projected in the previous day’s ecliptic longitude (image plane 3). The value of the
current day’s longitude is contained in the FITS header parameter CTYPEL. The flux of a
transient may not be preserved using consecutive orbits, if the transient does not move
sufficiently from orbit to orbit.

Plane 5 contains an image with a standard stellar background and zodiacal emission
already removed. This is useful for slower moving transients that may not move
sufficiently to be detected with the above image differencing method. The flux of the
transient is preserved in this method, however, camera and other systematic artifacts
remain in this image. Future improvements in processing will account for these effects,
allowing their removal.

Plane 6 contains an image where a mean background was determined from 5 previous
orbits. This method was devised to reduce the effect of single-orbit transitory effects
(e.g. aurora glow and particle contamination from the auroral zones and the South
Atlantic Anomaly) that can be worsened in consecutive orbit subtraction. It can also aid
in the detection of slower moving transients as well as preserving their flux.
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2.2.1.4 Fisheye Projections

To reduce projection distortions at the ecliptic poles the SMEI data are also imaged as
“fisheye” projections (i.e. zenithal equidistant, mathematically described in Calabretta
and Greisen, 2000) which maintains a constant angular scale along the radius of the
image. These images are also Sun-centered ecliptic coordinates with a radius of 135°
about the Sun. Each image file contains four image planes, similar to those in the Aitoff
images for consecutive orbit subtraction. Image file names of this type are denoted by F.

A second version of the above fisheye images is produced to help aid in “real-time” space
weather forecasting. These “quick” images only contain data from cameras 2 and 3 and
do not incorporate enhancements found in the Aitoff or the other fisheye images. They
also contain only two image planes (i.e. the first two planes found in the Aitoffand **
fisheye images) cast in the current day’s ecliptic longitude. Thus these images require
significantly less pipeline processing time. These image file names are denoted by ARC.

2.2.2 UCSD PROCESSING

Detailed image processing using both pre- and post-data to remove background was
accomplished by UCSD contractors. A description of their techniques follows in
Sections 2.2.2 to 2.2.5. Further details can be found in Jackson et al 2004.

2.2.2.1 Data Frame Conditioning

The basic corrections to the data in the pipeline processing are as follows:

1. Rice-corrupted pixels: Up to four of the final pixels in the data stream for a frame may
be corrupted by the Rice compression. These pixels are removed from consideration..

2. Bad pixel mask: A bad pixel mask is determined from weekly on-orbit calibrations.
Approximately one third of the pixels in camera 3 are identified as “hot” or “flipper”
pixels due to the elevated focal plane temperatures. These pixels are omitted from further
processing.

3. Moon and planet detection: Entire frames contaminated by the Moon and Venus are
flagged as bad so that they can be discarded. 4. Saturation detection:Regions of excessive
pixel saturations and anomalously elevated levels are checked and affected frames are
flagged as bad so that they can be discarded.

5. Position tagging: The pixels are assigned right ascension and declination coordinates.
6. Dark offset removal: The bias and dark charge are computed from the appropriate
columns and removed from the data.

7. Spike detection and removal: Pixels with locally anomalously high values

are detected and flagged in a bad pixel mask applied to each frame.

8. Large scale flatfields: UCSD flatfields are applied.

9. On-board flat-field equalization: Frames that have not been flat-fielded onboard the
spacecraft are multiplied by 0.75 to make them consistent with data frame levels where
on board flat fields have been applied.

10. Geometric corrections: Focal plane projection effects as described by UCSD are
applied.
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11. Excessive median-gradient detection: Normally the median of the response
distribution does not increase by more than about 1ADU from frame to frame for a given
camera. Frames whose median increases by more than 10 ADU from the previous frame
are flagged as bad so that they can be discarded.

12. Sub-sampling the focal plane: Only half (2.5°) of the data from the 5°-wide in-scan
field of regard of the CCD that is transmitted from the focal plane is used in the imaging.
The accepted data were identified by the UCSD flat field corrections.

2.2.2.2 Image Construction

A relatively high-resolution all-sky map image is constructed from the position tagged
data, for each orbit, in a fixed projection that (ideally) would have no preferred direction.
This image is then re-sampled onto the (lower resolution) Sun centered Hammer—Aitoff
projection. An advantage to this approach is that we can easily re-project the higher
resolution image created from given orbit into different representations since the
re-sampling is a faster operation than the basic image construction. This is useful, for
example, in using difference images between successive orbits to identify transient
phenomena such as CMEs, as we can always make two orbits in the same sidereal
projection, which is necessary to remove stars in the difference image.

The COBE Quadrilateralized Spherical Cube (CSC) (Calabretta and Greisen, 2002
defined the CSC FITS standard) is used for the high-resolution fixed projection images.
This is a projection in which the sky is divided into six flat square faces. The projection
for each face is designed such that the distortion and deviations from the pixel equal-area
condition are minimized. The 12 arc min (0.2°) pixel size of the SMEI science data is
adopted for the pixel size in these high-resolution images.

The point response function is quite asymmetric especially in the in-scan direction. Since
the 1 program requirement for resolution allows data smoothing, one can use the
transpose of the point response function to smooth the data while projecting it onto the
COBE cube. Such smoothing of the data produces an ovoid shape for the point response
function with axes of about 1° x 0.5¢ in the in-scan and cross-scan directions,
respectively. The transpose response function is smoothed with a 0.9° box averaging in
the cross-scan direction such that the point response function is circularly symmetric after
the filter function is applied to the data. The filter function is centered on each of the
COBE cube pixels and the observations immediately around that point are averaged with
weights defined by the filter function. Thus, the transpose plus cross-scan averaged filter
function not only smoothes the data but projects it on the proper grid. A Hammer—Aitoff
image is created for each orbit with the Sun at the center of the image. A 0.5 pixel for
the Hammer—Aitoff images is selected, as this is the Nyquist sampling interval for 1-
resolution specified by the program. The ecliptic coordinates of the Sun are rounded to
the nearest integer and the data is projected onto the Hammer—Aitoff image with 0.5¢
pixel spacing using a smoothing filter. The final Hammer—Aitoff files contain 5 image
planes: the “weighted data” and “weights” planes for the “good data” only (these planes
are the actual products of the image construction process), the “good data” and “all data”
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images in true sky values (dividing the weighted-data plane by the weights plane), and
the background subtracted image.

2.2.2.3 Galactic Background Subtraction

Camera 1 and 2 measurements were obtained from orbits sampled approximately every
10 days over a 108-day period. The observations were filtered with the modified
transpose of the point response function and imaged onto a COBE-cube. The major
planets have also been removed by excising a small box around them. After removal of
the zodiacal light model, the processed images are averaged together. The result is a
COBE-cube representation of the sidereal sky. This image is subtracted from each COBE
image for a single orbit and the result is re-gridded to the Sun-centered Hammer—Aitoff
projection.

2.2.2.4 Zodiacal Background

The zodiacal module of the Celestial Background Scene Descriptor (CBZODY 6 — Noah
and Noah, 2001) is used to compute the zodiacal background. The module includes a
modified form of the Reach, Franz, and Weiland (1997) dust bands component, which
was found to predict too much infrared flux at smaller elongations (Price ef al., 2003) and
in the SMEI observations. Thus, only the cloud component is used. The zodiacal model is
computed at the pixel centers of the Sun centered Hammer—Aitoff projection for a given
orbit, rather than the COBE cube, as the scale lengths for this phenomenon are large and
this significantly improves the speed of calculation. Since the predicted zodiacal image is
computed in units of MJy sr—1, the best fit scaling between the model and observations
provides an initial calibration, 1 MJy sr—1 = 1250 analog to digital unit (ADU).

3. OPERATIONS

The SMEI experiment was launched from Vandenberg AFB on the last Titan II rocket to
be sent into space. It shares the Coriolis spacecraft with the primary experiment,
WindSat, operated by the Navy. Spectrum Astro, Inc. was the spacecraft vendor. 7?7?
Integration and testing were accomplished first at the [SAI] facility in Gilbert, AZ, then ?
moved to the Naval Research Laboratory facility in Washington DC. The first year of the
Coriolis mission was operated by the Air Force Space Test Program (STP), and then
operations transferred to the Navy [PO control. The Navy continues to provide SMEI
data to the AFRL Space Vehicles Directorate at no cost to AFRL.

In 1999 AFRL management of SMEI passed from Dr. S. Keil to Dr R. Radick and Ms. J.
Johnston. Mr. P. Holladay is the current Systems Engineer and Chief of Operations,
replacing Mr. P. Anderson (Boston University) in 2003. Lt S. Figueroa assisted with
integration, testing and early operations. Lt J. Hewitt served as Chief of Operations from
2005 to 2007. Drs T. Kuchar and D. Mizuno (both of Boston College) wrote the SMEI
real time processing software to generate the all-sky maps. Ms Johnston currently serves
as the Program Manager and Principal Investigator. SMEI data is currently archived at
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the AFRL Sunspot, NM facility and current and archived sky maps and movies appear on
a website.

Since the launch of Coriolis, SMEI operations have been performed by STP’s RTD&E
Support Complex (RSC) at Kirtland AFB, NM, in coordination with AFRL. The first
month of operations included extensive real-time commanding to initialize the instrument
components, open the Camera Doors, perform thorough checkout procedures and
calibrate the instrument. Since that first month, nominal commanding has been
accomplished using stored commands in text files (called tasking files) transferred [to the
*from the* ] RSC [from *to*] SMEI via ftp. The commands in these files execute ***
weekly calibration, periodic special observations, and Camera CCD anneals as needed.
As noted in Section 2.1.2.1 (DHU Processor Performance), SMEI experiences anomalies,
on average, every 1 — 2 weeks, often traced to Coriolis transits of the South Atlantic
Anomaly (SAA). The typical response to these anomalies is to request that the RSC to
perform a reset of the SMEI DHU by executing a real-time command procedure; these
requests are recorded in documents called memograms. In addition to causing anomalies,
the SAA also corrupts the images of all three cameras. Hence, special observations, such
as weekly calibrations, are planned for orbits that don’t traverse the SAA.

Each SMEI Camera may collect images in any of a number of modes, depending on the
purpose of the observation. The historical record of what specific mode each of the
cameras was in at a given time since launch is a spreadsheet called the Configuration Log
(config log.xls, see Appendix C). The log lists date and time, mode number, mode
parameters, observation duration, and any associated comments for each observation. A
brief description of each column of the spreadsheet is provided below.

e Rev #or UTC(hex): lists either the orbit number (since launch) or the time (in
seconds since epoch, hexadecimal) of the start of the observation.

Date

Julian Day

Time (Zulu)

Camera parameters

o Mode: Pre-defined mode number (0 through 15) or Dynamic
Configuration mode number (DYNxxx). Mode 0 corresponds to the
cameras being powered off; Mode 1 corresponds to the camera in Standby
Mode. Specifics of each mode are listed in the subsequent parameters.

o CCD Bin’g: The cameras may operate at three distinct resolutions,
defined by how the CCD pixels are binned in producing the image.
Normal binning mode takes a 4 x 4 bin of pixels and combines their
response into one value. High-Resolution binning mode combines a 2 x 2
bin into one value. Engineering binning mode includes every pixel in the
image (1 x 1, or no binning).

o ROIL Region Of Interest. An image may consist of all the pixels on the
CCD, or a subset of those pixels forming a region of interest. The region
of interest is typically slightly larger than the image that the aperture casts
on the CCD via the camera optics.
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o FF Correction: Flat Field Correction. A gain value can be applied to each
pixel to account for variations in response to a flat input. These gain
values are stored in a table; applying this table of gain values is a function
that can be turned ON or OFF according to this parameter. For Camera 3,
this functionality has been utilized to mask (i.e., setting gain to zero) hot
pixels.

o Shutter position. There is a motor-controlled shutter over each camera’s
aperture that automatically closes to protect the optics when a bright
object is detected by that camera’s Bright Object Sensor. The shutter is
also intentionally set to one of its closed positions in certain operational
modes to collect images that are used to determine the Flat Field
Correction gain values. This latter function is what is tracked in the
Configuration Log. This parameter can be set to OPEN (where the shutter
only closes when triggered by the BOS), or to one of the closed positions
(CLOSED or FF). In the CLOSED position, the CCD sees a dark shutter,
providing a dark (or Low) flat field. In the FF (Flat Field) position, the
CCD sees a white shutter, which, when illuminated by the Flat Field LED
(inside the camera box), provides a bright (or High) flat field.

o FF LED: Flat Field LED (Light Emitting Diode). Set to be ON or OFF.
Used in conjunction with the FF shutter position to provide a High flat
field. Note that a Medium Flat Field can also be configured by having the
CCD image an illuminated dark shutter.

o De-Icer set point: Each camera’s CCD has a heater (called a Delcer
Heater) and a thermistor that can be used to maintain the CCD at a certain
temperature. These were set high (+30°C) soon after launch to protect the
camera optics from contamination during orbit raising. For normal
observations, the set point is kept low enough so that the heaters don’t turn
on (-50°C). As camera performance has degraded with time (especially in
the case of Camera 3), the Delcer heaters have been used to anneal the
CCDs, which reduces the number of hot pixels, thus improving cameras
performance. To anneal, the Delcer heater is set to be continually on
(100% duty cycle) for a period of time (nominally 12 hours).

e Observation Duration (in units DD:HH:MM)
e Comments

Note that the Configuration Log has also been used to document SMEI anomalies,
Spacecraft anomalies, and significant WindSat events and anomalies, each described by a
color-coded entry in the Comments section.

Another aspect of operations is the science data downlink via X-band and the delivery of
that data to AFRL via CoDDS (the Coriolis Data Delivery System). Coriolis science data
is downlinked using two ground stations--one in Fairbanks, Alaska, and the other in
Svalbard, Norway. Early in the mission, it was decided that all SMEI data should be
automatically redumped once, due to frequent issues with the X-band downlink.
Utilizing this scheme, data gaps are infrequent. The SMEI data latency spec of six hours
is nominally met by CoDDS, but the occasional excessive latency can be attributed to one
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of a few effects. First, occasionally Coriolis gets bumped from its scheduled X-band
contacts, deferring to higher priority programs; because our SMEI’s redump strategy--the
resulting long interval between dumps produces large data files that clog the CoDDS data
pipe. Then there are also data delays due to CoDDS hardware issues (faulty
components). The net result of this is a data downlink and delivery system that is
adequate for a proof-of-concept type program; were an operational equivalent to SMEI to
be pursued, a more reliable system should be pursued.

4. SCIENTIFIC RESULTS

SMELI’s mission is to demonstrate that CMEs can be tracked across the inner heliosphere
and lead to improvements in space weather forecasting (Jackson et al. 2004).

Appendix A is a list of scientific papers and articles on SMEI and SMEI scientific results
published to date. Besides mission applications, SMEI’s unique dataset has provided
insight into CME morphology and driving forces, interactions between comet tails and
the heliosphere, zodiacal light, stellar variability and high altitude auroral phenomena.
SMEI also observes asteroids and orbital debris and has demonstrated a capability to
observe resident space objects (RSOs) such as other satellites.

4.1 Coronal Mass Ejections (CMESs)

CMEs are huge blobs of plasma, sporadically ejected from the Sun in all directions.

Their frequency varies from high in solar max to low during min. Their speeds vary from
one to three days to travel over 1 A.U. distance. They are significant triggers of
potentially hazardous geomagnetic storms. Such storms can damage spacecraft, disrupt
communication/navigation, overload power grids and expose astronauts to harmful
radiation. Detection and tracking of CMEs en route to Earth is critical for accurate space
weather forecasting.

However, CMEs are extremely dim and observing them at any distance from the Sun is
very difficult. SMEI was carefully designed with baffles to reject stray light in order to
see CMEs (extended sources) to 10™ magnitude. (It sees point sources to roughly 8"
magnitude). Appendix B is a list of CMEs compiled to date by the SMEI team.

4.1.1 STATISTICS

At the four-year mark, SMEI has observed over 300 CMEs, ~30 of which have been
geoeffective (caused geomagnetic storms at Earth). Webb et al (2006) compiled a list of
CMEs and their characteristics for the first year and a half of the SMEI mission. They
found:

Categories by Fractions of CMEs Observed by SMEI

A) Limb CMEs 50%7?
B) Erupting prominences with CMEs >4% (>6)
C) Multiple CMEs 25%
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D) Distant wide arcs ~30%

E) Concave-outward V-shaped CMEs 3% (4)
F) Earthward (“halo”) CMEs ~30%
and

SMEI observed 139 CMEs in 1.5 years and 204 CMEs in 2.5 yr

Estimated observation rate = 0.3 CMEs/day

» Brightness: Mean = 1.7 S10 units (range = 0.4 - 10 S10)

» Spans: Mean > 40° Range=3°-113°

e Durations: Mean 16.3 hr; Range =3.5-70 hr

s Speeds: Angular Mean = 1.1°hr P-approx. mean = 473 km/sec, range 51-
1611 km/sec

4.1.2 MORPHOLOGY

Most of the SMEI events are likely to be associated with solar coronal mass ejections
(CME), which are routinely monitored by SOHO/LASCO. In the period February 2003-
September 2005 SMEI observed 171 events at times when there was good LASCO
coverage. However only 120 of these events could be reasonably associated with a
LASCO CME (Simnett and Howard, 2006). A further 24 occurred in association with a
very weak feature seen in LASCO, which would not have been expected to propagate to
the location observed by SMEI without very significant acceleration and mass
concentration. The remaining 27 events were not associated with any detectable feature
in LASCO. Approximately 70% of the positive associations had LASCO (projected)
CME speeds between 200 and 600 km/s, while only 19% were associated with LASCO
CMEs above 1000 km/s.

Howard et al (2006) tracked two events through LASCO within 30 Rgyn and then later as
Interplanetary CMEs (ICMEs) through SMEI from 80-150 Rsyn. Both events were also
associated with erupting filaments, followed by post-eruptive arcades that were observed
by EIT, providing information on the three-dimensional (3D) direction of propagation.
Assuming radial propagation, this allowed 3D reconstructions of the CME/ICME
geometry, along with corrected (not sky plane projected) measurements of the distance-
time (d-t) plots for each event out to ~0.5 AU. Comparing CME/ICME images in
LASCO and SMEI showed that the curvature becomes more sharply concave outward
(i.e. the curvature is away from the Sun), suggesting that the ICME footprints remain
fixed to the Sun even at 0.5 AU. They also considered two models describing the
evolution of the CME/ICMEs at large distances from the Sun: Aerodynamic Drag and
Snow Plow models. There was little difference between these, and their d-t profiles
matched well with the SMEI data for the first event. The second event showed a net
acceleration between the LASCO and SMEI fields of view. The data can be matched for
this event well by introducing a driving Lorentz Force to the drag models. ICME mass
almost doubled as a result of swept up solar wind material from the Snow Plow model.
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4.1.3 SPACE WEATHER APPLICATIONS

Most relevant to SMEI’s original space weather forecasting mission:

Addition of SMEI data into forecast models as a “mid-course correction” improves
forecasts by greater than 30%

SMEI observes a CME in advance of 85% of all moderate to intense geomagnetic
storms

In the first 1 ¥ years, SMEI detected ~20 halo CMEs at ~1/3 of Sun to Earth distance
and can detect CMEs 10 hours to 1+ days before Earth arrival

CME:s can travel with constant speed, be decelerated, or may actually accelerate from
the Sun to the Earth, making continuous observation of them critical

Multiple CMEs ejected at the Sun may morph into a single wave front arc at distance

4.2 High Altitude Aurora

When SMEI transmitted its first images of Earthbound CMEs the SMEI team was
surprised by the auroras, and in fact did not recognize them as such because the viewing
geometry of SMEI was not expected to suffer from auroral obscuration of its FoV of the
inner heliosphere. Mizuno et al (2005) studied this phenomenon with SMEI data; their
characteristics are summarized below:

L]

Mainly seen during passages through polar cap regions

Aurora observed at 840 km altitude and some examples suggest columnar
material extending to 2000 km or higher

~1000 examples observed in first year of operation

Commonly observed at Kp > 2, ubiquitous at Kp > 6

Surface brightnesses a few tens of Rayleighs to several kR

Some (24%) observed in the absence of CMEs

Figure 9. SMEI Observations of High Altitude Auroras, 29 Oct 2003

Any future CME tracker in Earth orbit would have to be designed to mitigate effects from
auroras.
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4.3 Comet Tail Disconnections

The Solar Mass Ejection Imager (SMEI) observed three bright comets during April-May
2004: Bradfield (C/2004 F4), LINEAR (C/2002 T7), and NEAT (C/2001 Q4).
Investigation period reveals that two of the comets showed continual changes in their ***
plasma tails. These changes are characterized by a “smokestack-like” billowing effect
punctuated by the disconnections. Bradfield however was remarkably quiescent during
this entire period. Also observed were spectacular tail disconnections. These
observations, including the first of a CME interaction with a comet tail leading to a
disruption of that tail are described in Kuchar et al. (2007, submitted). SMEI’s data base
is unique for large scale (some 30-40 degrees elongation) comet observations.

During

Figure 10. SMEI Observations of a Comet Tail Disconnection Event, 18 May 2004

4.4 Zodiacal Light

The SMEI visible-light cameras provide a photometric sky map for each 102-minute orbit
with the objective to observe transient Coronal Mass Ejections (CMEs). Zodiacal light is
a significant contributor to these maps and must be removed in the data analysis in order
to detect and characterize the much fainter CMEs. Over three years of the SMEI
calibration data that were taken at the highest spatial resolution were analyzed to derive
the yearly averaged global distribution of zodiacal light between solar elongations of 20°
and 180°. Residuals on the individual sky maps from this global average provide
information on the detailed geometry of the clouds. Preliminary results of the analysis
include a characterization of the Gegenschein, possible dust bands, and annual variations
(Buffington, et al. 2005).

4.5 Stellar Photometry — Variable Stars

The unique SMEI dataset of continuous monitoring of the entire sky has been used to
study variations in the brightnesses of stars. A new reduction and analysis method has
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been used to study the Cepheid star Polaris, to take part in the discovery and study of the
eclipsing binary (Penny, 2006).

4.6 Open Questions
At the time of this report, the SMEI scientific team was investigating these questions:

» What happens in the gap region between coronagraph observations and SMEI?

e What causes the chevron-shaped features? (Kahler and Webb, 2007)

*  Why are some CMEs viewed by SMEI but absent in LASCO?

*  Why does SMEI detect fewer CMEs than LASCO?

*  What causes high altitude auroras when no CME is present in SMEI?

e What causes the 15% of geomagnetic storms for which SMEI does not observe a
CME?

»  What causes some CMEs to just “appear” in SMEI, camera 2?

*  Which dominates CME brightness: expansion of the plasma, proximity to Sun or to
the Earth, Thomson scattering sphere?

*  What is the driving force behind CMEs that do not decelerate and may even
accelerate through the inner heliosphere?

5. LESSONS LEARNED
5.1 Thermal

The thermal issue with Camera 3 has plagued SMEI through its mission life. Post-launch
reviews of the problem by the designers and STP consultants never revealed the flaw in
thermal design, however, two major factors contributed, in the author’s opinion. One,
despite our best efforts at requesting ITAR permission to pass information about the
spacecraft interface to the British designers/builders, this critical information was delayed
and initial thermal testing proceeded without it. Secondly, because of cost limitations, the
payloads were never tested with a simulated sun source. Further, the thermal design was
late and could not be properly reviewed by the panel of experts at the SMEI Critical
Design Review (CDR). Thermal design should have been reviewed at a supplementary
CDR at a later date.
Specific suggestions to correct the design include:
e Reduce thermal conductivity along baffle stack and between baffles and camera
strongbox.
e Pay more attention to parasitic thermal loads between CCD and surroundings.
e Use thermo-electric cooler (2-stage Peltier) for CCD. (Peltier coolers were
included in the original SMEI design but were later eliminated based on predicted
cool temperatures.

The SMEI uses the instrument’s heaters to anneal the cameras to alleviate some of the

thermal effects, especially to Camera 3. Also, an on-board mask is applied to Camera 3
pixels before binning and transmission to Earth. While the masking makes CMEs easier
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to detect and track, masking will have undesired consequences for other SMEI studies,
such as CME intensity or stellar variability.

5.2 Electromagnetic Emission

SMEI failed to meet the required E&M emission specification. There was concern that
SMEI would interfere with Windsat operations. With the help of Aerospace consultants
to the Space Test Program (STP) emissions were reduced, not to spec, but to a level that
did not interfere with the primary payload.

5.3 Aurora

The high altitude auroras observed by SMEI (sec 3.2) were completely unexpected and
although a scientific discovery, render parts of SMEI sky maps useless for CME
observation. If the auroras have a predominant colour, it might possible to design a filter
to reduce their camouflaging effect on the sky. Their appearance does aid assessment of
geoeffectivity of incoming CMEs, however.

5.4. Radiation/Particles

A major problem with the SMEI design/orbit combination is the impact of particles when
crossing the South Atlantic Anomaly (SAA) and the auroral bands. This obscures large
portions on the sky maps on several passes per day. A transparent window over the
optics would likely diminish this to acceptable levels. A future imager based on the
SMEI design might use an additional camera or employ a mechanism to change the
viewing angle to capture what was missed while the imager was in the high particle
zones.

5.5 Point Response Function (PRF)

SMEI mission requirements dictated a fast optical system that could image large areas of
the sky with a differential photometric accuracy of 0.1%. This was accomplished by
using a folded optical path that could image a large field of view on SMEI’s large CCD
array. Since the resolution requirement was about 1°, the optics were de-focused to
produce stellar images (point sources) to that size. However, the folded light path
produced a point response function (PRF) that was highly structured, approximately
triangular in shape, and varied in size over the CCD array.

Unfortunately an asymmetric and variable PRF compromised the star subtraction process
needed to detect CMEs. Various methods, including a symmetrization process and long
baseline background images, were used to compensate for this, but bright stars (brighter
than 6th magnitude) continued to pose problems as they typically left 20% residuals after
star subtraction regardless of the processing method. Future designs that require low star
subtraction residuals over long baseline periods need to employ a PRF that is symmetric
and regular over the CCD array.
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6. IMPLICATIONS FOR FUTURE (OPERATIONAL) DESIGNS

White-light heliospheric observations from the Solar Mass Ejection Imager (SMEI)
experiment have shown that the structure and propagation of coronal mass ejections
(CMESs) in the heliosphere are more complex than previously assumed. SMEI has
operated routinely since January 2003 and is still the only instrument recording CMEs
with nearly all-sky coverage.

Because all space weather is initiated by the Sun, it is critical for the Air Force to
understand processes at work and their effects from the Sun. Basically, it is a study of
the forward problem, any improvement in which will lead to multiplicative
improvements downstream in actual Air Force applications, such as
prediction/forecasting of occurrence, type, intensity, and duration of effects.

SMEI, despite limitations on data latency, particle hits, auroral interference, Camera 3
thermal issues, and DHU anomalies demonstrated a 30% improvement in arrival time
forecasting. New designs and mission concepts should be able to raise this to 50%.
The Space Environmental Effects Monitoring System, proposed for the FY10 POM
cycle, includes heliospheric imagers (HIs) as part of its Spiral Three step.

It is possible to design an HI that will work in several different orbits. LEO will have to
overcome the radiation environment through the SAA and auroral bands. Protective
windows, an extra camera or a tilting mechanism would be needed if a SMEI-like design
were employed (such a design we have named “SMEI-OV”). Use of numerous, light-
weight, partial field of view instruments, employed in different orbits (COVI — Compact,
Orbit-Versatile Imager) is at the other end of the spectrum. With greater resources,
imagers placed at L1, or L4 and L5 (for off-center viewing) might be employed as well as
the “solar diamond” orbit that places four satellites in solar orbit but encircling the Earth
at 0.1 AU. to keep one between the Earth and the Sun at any given time.

7. CONCLUDING REMARKS AND RECOMMENDATIONS

Although CME:s are a major solar and heliospheric phenomenon, their structure and
propagation through the heliosphere remain poorly understood. Until recently, modeling
was the main method available to try to physically approximate the evolution of a CME
into the interplanetary medium. Such models use input parameters obtained at the Sun by
coronagraphs and X-ray, EUV, H-alpha and radio data to predict the arrival of the CME
at 1 AU. Such models are often utilized by the space physics community for space
weather forecasting. Complexities in the interaction of the IP medium and the ICME are
generally ignored due to the lack of data on the propagation of the ICME between the
Sun and Earth. Until recently, with the exception of studies using Helios photometer and
interplanetary scintillation (IPS) data, observations of ICMEs between 30Rs and one AU
have not been available. The Solar Mass Ejection Imager (SMEI — Eyles et al., 2003,
Jackson et al., 2004) now provides us with measurements of ICMEs in this region, and
has observed over 300 transients since routine observations became available in
February, 2003.
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The Solar Mass Ejection Imager attained remarkable success on a relatively small budget
(~$10M for the instrument). It brought the first detailed heliospheric images of CMEs to
the scientific community. Its unprecedented database of a full-sky image every 102
minutes for five years has utility for a wide range of research areas.

SMEI demonstrated the practicality in white light heliospheric imaging, detection and

tracking of CMEs for space weather forecasting and basic research in CME
phenomenology. SMEI was and is a pathfinder for future DoD operational capability.
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DED050630 20-Aug-03 232 17:40 4 4X4| ON | ON| oren |OFF| -50 4 4%4| ON| ON| oren |OFF| -50 |Dvmoo2| 2x2 | ON | OFF| oren [OFF| -50 | 01.04:50 |(preemptive)
ceorsass | 21-Aug03 | 233 2230 | DYNOOO| 1X1 | OFF |OFF] CLOSED | OFF| -50 1 50 | 1 -50 | 00:0145
06077444 22-Aug-03 234 015 -50 | DYNooo| 1X1 | OFF| OFF| cLosep | OFF| -50 1 -50 | 00:01:45
eorecee | 22-Aug-03 234 2:00 -50 -50 |Dywooo| 1X1 | OFF| OFF| cLosen| OFF | -50 | 00:01:45
ceorasrc | 22-Aug-03 234 3.45 4 | 4X4] ON | ON| oren |OFF| -50 4 4X4| ON| ON| oren |OFF| -50 |DyNoo2| 2x2 | ON |OFF| oren |OFF| -50 | 04:13.15
ospossco | 26-Aug-03 238 17:00 1 -30 1 -30 |DyNoo1| 1X1| ON |OFF| open [OFF| -4 02:00:00 |Delcers ta -30/-30/ 4
QBEC4E00 28-Aug-03 240 17:00 1 -30 |DynNoo1| 1X1| ON |OFF| oren [OFF| -30 1 E
oeszzeoo | 30-Aug-03 242 17:00 JDYNQO1[ 1X1] ON Omﬂ oPEN | OFF] -30 1 -30 1 -4
OSESBEDD 1-Sep-0: 244 17:00 4 4X4| ON | ON| oPen | OFF| -50 4 4%4| ON| ON| oren |OFF| -50 |Dywooz| 2x2 | ON | OFF| coren |OFF| -50 [Deicars o 50 /501 50
EESDC2E 1-Sep-0: 244 22:30 JDYNOoO| 1X1 | OFF| OFF| cLosep | OFF| -50 1 -50 1 -50
DSESFACH 2-Sep-0: 245 015 -50 | DYNOOO| 1X1 | OFF | OFF| cLosen | OFF| -50 1 -50
DSEG00RD 2-Sep-03 245 2:00 -50 -50 |DyNooo| 1X1 | OFF| OFF| cLosen | OFF|  -50
DSEGZSFC 2-Sep-03 245 3:45 4 4X4| ON | ON| oren |OFF| -50 £ 4%4| ON| ON| oren |OFF| -50 |Dynoo2| 2x2 | ON |OFF| open | OFF| -50
- T Meset - Rice Compression anomaly |
OBEABS2C 5-Sep-03 248 14:45 4 44 OPB CPEN Oh_u -50 4 4¥4| ON | ON | oren |OFF| -50 JD¥N0O2| 2x2 | ON |OFF| orPen [ OFF| -50 {2nd)
D5ER2E3 5-Sep-03 248 23:00 | oynooo| 1X1 | OFF|OFF| cLosep | OFF| -50 1 -50 1 -50
DSEB4ICT 6-Sep-03 249 0:45 1 -50 | DYNOOD| 1X1 | OFF | OFF| cLoseD | OFF| -50 1 -50
OSERSAGE 6-Sep-03 249 2:30 1 -50 1 -50 |DyNooo| 11 | OFF| OFF| cLosen | OFF|  -50
OGERT30N 6-Sep-03 249 4:15 4 4%4 OF ON| oren [OFF| -50 4 4X4| ON| ON | oren |OFF| -50 |Dynooz| 2x2 | ON | OFF| oren | OFF| -50
0BF4502C -Sep-03 255 22:45 | DYNOOO| 1X1| OFF | OFF| cLOSED | OFF| -50 1 -50 1 -50
OBF47HCA -Sep-03 256 0:30 -50 |DyNooo| 1X1 | OFF| OFF| cLosep | OFF| -50 1 -50
549164 -Sep-0 256 2:15 1 -50 1 -50 Joy¥Nooo| 1X1 | OFF| OFF| cLosep | OFF|  -50
OBF4AADD 3-Sep-03 256 4:00 L 4X4| ON | ON| oPen | OFF mlo 4 4¥4| ON| ON| oren |OFF| -50 JDYNOOZ| 2x2 | ON |OFF| opPen [ OFF| -50
osrorcen | 20-Sep-03 263 0:00 | oynooo| 1X1 | OFF|OFF| cLosep | OFF| -50 1 -50 1 -50 | 00:01:45
osFocanc | 20-Sep-03 263 1:45 1 -50 | DYNDOD| 1X1 | OFF | OFF| cLoseD | OFF| -50 1 -50 | 00:0145
cerooore | 20-Sep-03 263 330 1 -50 1 -50 |pynooo| 1X1 | OFF| OFF| cLosen | OFF| -50 | 00:01:45
OSFOFE14 20-Sep-03 263 5:15 4 4X4| ON | ON| oPen |OFF| -50 4 4%4| ON| ON | oren |OFF| -50 |Dynooz| 2x2 | ON |OFF| open | OFF| -50 | 06:18:45
orosesos | 27-Sep-0 270 0:00__|DYN0OO| 1X1| OFF| OFF| closep | OFF| 50 | 1 B0l 1 -50_| 00:0145
0706FFSC 7-5ep-0 270 1:45 -50 JDyNooo| 1X1 | OFF) OFF| cLosep | OFF| -50 1 -50 | 00:01.45
OTOTITRE 27-Sep0 270 3:30 -50 1 -50 JDynooo| 1x1 ]| OFF| OFF| cLosep | OFF| -50 | 00:01.45
07073054 27-5ep-0 270 515 4 4%4| ON| ON| opPeN |OFF| -50 4 4%4] ON| ON| open |OFF| -50 |Dynoo2| 2x2 | ON | OFF| oren |OFF| -50 | 05:05:45
|OHU Reset - 1o pression anomaly
R 3791.1 30-Sep-03 273 17:22 4 4X4| ON | ON| oren |OFF| -50 4 4¥4| ON| ON| open |[OFF| -50 JDYN002| 2x2 | ON |OFF| open |[OFF| -50 | 051923 {code ver: 5)
Inadverient Reboot Anomaly: DHU
reboated when this tasking initiated--
Cams pwr'd OFF, DHU left in BOOT
mode; & ates nded config, not
Q7CE18FD 2-0ct-03 275 11:00 JOYNOOO| 1X1 | OFF QFF] -50 1 -50 1 -50 | 01:07:18 |actual
DA Resat - fallad, GOTOCONF
Ry 38342 3-Oct-03 276 18:18 0 0 0 02:18:27 |rejected in BOOT mode
Rew 3847.4 4-0ct-03 277 16:28 0 0 0 00:03.38 |DHU Reset - {code ver. 6}
Rew 3848.4 4-Oct-03 277 20:06 4 4¥4| ON | ON| oPen |OFF| -50 4 4%4| ON | ON | oren | OFF m_ DyNooz| 2x2 | ON | OFF| open |OFF| -50 | 01:14:54 |SMEI configured to normal obs mode
ariasero 6-0ct-03 279 11:00 Jpv¥nNooo| 1X1 | OFF| OFF| cLoseo | OFF| -50 1 -50 1 -50 | 00:01:45
Q7T13778C 6-Oct-03 279 12:45 1 -50 |DyYNooo| 1X1 | OFF| OFF| cLosep | OFF| -50 1 -50 | 00:01.45
07139028 6-Oct-03 279 14:30 1 -50 1 -50 Joynooo| 11| OFF| OFF| cLosep| OFF| -50 | 00:02:00
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QBTAD4IC w._umu.nMw 38 4 4X4 ON| oren |OFF| -50 4 ON| ON| oren |[OFF| -50 |DYNO10] 2x2 | ON |OFF| oren |OFF| -50 | 00:08:15 |resume normal mode obs
OBTB48a0 8-Feb-06 39 DYMNOOO 1x1 OFF) cLosep | OFF| -50 -50 1 -50 | 00:01:45 |weekly cal

0B7TBEODE. 8-Feb-06 39 1 -50 OFF| OFF| cLosep | OFF| -50 1 -50 | 00:01:45

0B7BTI78 8-Feb-06 39 1 -50 -50 JDv¥No11| 1X1 | ON |OFF| cLoseo| OFF| -50 | 00:01:45

0B7BIZ14 8-Feb-06 39 4 |4x4 ON| oPen |OFF| -850 OM | ON| oren |OFF| -50 JDymo10| 2x2 | ON |OFF| oPen |OFF| -50 | 06:18:45 |resume normal mode obs
OBS4EICD 5-Feb-0 46 DYNOOO 1x1 OFF| cLoseD | OFF| -50 -50 1 -50 | 00:01:45 |weekly cal

ossssase | 15-Feb-Of 46 1 -50 OFF| OFF[ cLosen | OFF| -50 1 -50 | 00:01:45

OBB4EIFE 5-Feb-06 46 1 -50 -50 JDYNO11| 1X1 | ON |OFF| cLosen| OFF| -50 | 00:01:45

HBB4CCS4 5-Feb-06 46 4 4X4 ON| oPen |OFF| -50 ON| ON| oren |OFF| -50 JDv¥No10| 2x2 | ON |OFF| oren |OFF| -50 | 01:06:54 |resume normal mode obs
CESETFIC 6-Feb-08 47 4 4%4 ON| oPeN | OFF| -50 ON | ON| oPEN | OFF| -50 |DYNO10| 2x2 | ON |OFF| OPEN |OFF| -50 | 00:05:26 |Anomaly Faled VoD
vesscesl m._umu.olm 47 4 4X4 ON| opPen |OFF| -50 OM | ON| orew |OFF| -50 |Dymo10| 2x2 | ON |OFF| oren |OFF| -50 | 05:06:25 [DHU Reset

wesveow | 22-Feb-06 | b o0g 1x1 [OFF] cLosen | OFF| -50 50 |1 50| 00:01:45 |wesky cal

0BBODSDB 2-Feb-06 53 -50 OFF| OFF| cLoseD | OFF| -50 1 -50 | 00:01:45

OBADEETA 2-Feb-08 53 -50 -50 |DYNO11] 1X1| ON |OFF| cLoseD| OFF| -50 | 00:01:45

OBBECT14 muu@u.ﬂ 5 4 4X4 OM| orew |OFF| -50 ON| ON| oren |OFF| -50 JDYNO10| 2x2 | ON |OFF| oPen |OFF| -50 | 00:18:30 |resume normal mode obs
GREFOBIC 22-Feb-06 53 4 4X4 OMN| oren |OFF| -50 ON | ON| oren |[OFF| -50 |DYmMO14] 2x2 | ON |OFF| oren |OFF| -50 | 02:00:15 | Start DYNO14 C3 Normal Obs
0891E1C0 25-Feb-06 56 1 -50 ON |OFF| oPen |OFF| -50 1 -50 | 02:00:00 |C2 twe-day engineering
ossseco | 27-Feb-06 58 1 -50 -50 |Dymoor| 11| ON |OFF| open |OFF| -50 | 02:00:00 [C3 two-day engineering
BBEFTCO 1-Mar-06 60 DYNOOQ 1x1 OFF| cLosen | OFF| -50 -50 1 -50 | 00:01:45 |weekly cal

aBs7I058 1-Mar-06 60 1 -50 OFF| OFF| cLosep | OFF| -50 1 -50 | 00:01:45

uBsTISF 1-Mar-06 60 1 -50 -50 |o¥mo11] 1%1] ON | OFF| cLosen| OFF] -50 | 00:01:45

UBST4184 -Mar-06 60 4 4X4] ON | ON| oPen |OFF| -50 4 OM | ON| oren |OFF| -50 |Dvmo14| 2x2 | ON |OFF| oPen |OFF| -50 | 00:18:45 |resume normal mode obs
08584940 2-Mar-06 61 DYNOO1| 1X1 | OFF |OFF| oPEN | OFF| -50 1 -50 1 -50 1:00:00 |C1 one-day engineering
£E999ACO 3-Mar-06 62 4 4X4] ON | ON| oPen |OFF| -50 4 ON| ON| crewm |OFF| -50 |Dymo14| 2x2 | ON |OFF| oeen |OFF| -50 1:07.00 |resume normal mode obs
OBBAEAF 4-Mar-06 63 4 4X4| ON | ON| oren |OFF| -50 4 ON | ON | oPen |OFF| -50 |DYNO14] 2x2 | ON |OFF| OFEN |OFF| -50 | 03:14:45 [Coic : no weekly cal; data loss
0BAD1Z9C .w.’._w_‘.cm 66 4 4X4| ON | ON| oPen |OFF| -50 4 OM | ON| oren |OFF| -50 |Dymot4]| 2x2 | ON |OFF| oren |OFF| -50 | 07:02:15 [Resume Normal Ops- Memegram 400
osassceo | 15-Mar-06 74 1 -50 1 50 |DYNO11| 1X1| ON | OFF | CLOSED| OFF| -50 | 00:01.45 |weeky cal C3-C2-C1
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[ cessesse | 15-Mar-06 74 145 1 DYNOOQ 1X1 | OFF| OFF| cLosep | OFF| -50 1 -50 | 00:01:4
OBAISOFE 15-Mar-06 74 3:30  JDYNOOQ 1x1 | OFF|OFF| cLoseD | OFF 1 -50 1 -50 | 00:01:4
cEAsEE3d ._u.?__m_‘.om 74 515 4 4¥4| ON | ON| oPen | OFF 4 4%4| ON | ON| oren |OFF| -50 |DymMo14| 2x2 | ON [OFF| oren |OFF| -50 | 06:18:45 |resume normal mede obs
ceszaran | 22-Mar-08 81 0.00 | DYNO0O| 1X1 | OFF |OFF| cLoSED | OFF 1 -50 1 -50 | 00:01:45 [weekly + pre-anneal cals
* opazeroe | 22-Mar-06 81 45 1 DYNooo| 11 | OFF| OFF| cLosep | OFF| -50 1
opazoere | 22-Mar-08 81 :30 1 -50 | DYNO11| 1X1| ON | OFF| cLOSED
LeszF1I4 NN.?_mTclm 81 515 4 4X4| ON | ON| oPen | OFF 4 4¥4| ON | ON| oren |OFF| -50 |DYMO14| 2x2 | ON |OFF| oPEn 8 C3 HOT ANNI
oeasraco | 23-Mar-06 82 0:00 [D¥YNOOQ 1X1 | OFF|OFF| cLosep | OFF 1 =50 1 C1 post-anneal cal
caastise | 23-Mar-08 82 1:45 1 -50 1 -50 | DYNO11| 1X1| ON | OFF | cLosED C3 post-anneal cal
tes4TICE 23-Mar-06 82 8:45 4 4x4 O.QI ON | oPEN Opu -50 4 4¥4| ON | ON | oren |OFF| -50 |DYNO14| 2x2 | ON |OFF| oPen resume normal mode obs
wesseico | 29-Mar-06 | B8 0:00__|DYNODO| 1x1 | OFF |OFF| cLosen | OFF| 60 | 1 B0 |1 weekly cal
cessrazs | 29-Mar-Of I 1:45 -50 |DYNOOO) 1X1 | OFF| OFF| cLosep | OFF| -50 1
pEsCIZEs 20-Mar-0€ 130 -50 -50 |DYNO11| 1X1] ON | OFF| cLOSED
ceaczess | 29-Mar-0€ 515 4 4X4| ON | ON| open |OFF| -50 4 4%4] ON| ON| oren [OFF| -50 |DYMO14| 2x2 | ON |OFF| oPeEN resume normal mode obs
CEBEFOTI 31-Mar-06 90 8:35 4 4¥4| ON | ON| oren |OFF| -50 4 4%4 | O [o] OPEN | OFF| -50 |DYNO14] 2x2 | ON |OFF| oPEN following SAA passage
oeeriFma | 31-Mar-0€ 90 11:00 4 4X4| ON | ON| oPen |OFF| -50 4 4%4]| ON | Ol oPEN | OFF| -50 |DYNO14| 2x2 | ON |OFF| oPen SMEI soft reset
08EF209C -Mar-D¢ 0 11:05 4 4X4| ON | ON| oPen |OFF| -50 4 4%4] ON | Ol oPEN | OFF| -50 |DYMO14| 2x2 | ON |OFF| oPEN No o updated C2 images
QBBFS4E8 -Mar-0¢ 0 14:46 4 4%4| ON | ON| oPen |OFF| -50 4 4X4| ON | Of cPEN | OFF| -50 |DYMO10| 2x2 | ON |OFF| OPEN Faited DHU reset- drop in A-side current
pre— “Mar-0¢ 0 2300 Failed SMEI-02- Power Off SME to think,
Falled Redined SMEI-O1 to PWRON DHUA via
DBCCIESC 10-Apr-06 100 16:41 9 |PDUA- Memod0?
OBCCBTED 10-Apr-08 100 18:30 00:23: Failed Continuation of Memo407- Memod 08
QBCECSY 11-Apr-06 101 18:04 07:21:50
ceosrone | 19-Apr-06 109 15:54 07:08:33
OBE22384 27-Apr-08 117 0:27 0 0 0 08:15:46 |C3 shutter- SafeMode- Memod 14
Enabled power to C1, C2- Delcets to +30/+300+30-
ceepspec | 5-May-06 125 16:13 0 30 0 30 Q 30 | 00:03:49 |Memod17
Old Mormal Obs (pre-V35)- Delcers to -50/-50/-50-
osencars | 5-May-08 125 20:02 4 |4X4] ON|ON| open |OFF| -50 4 |4X4| ON | ON| oren |OFF| -50 |DYNO10] 2x2 | ON |OFF| ocPen |OFF| -50 | 02:01:59 [Memod18
nromos_|_7-May-06 127 22:0 4| 4x4| ON|ON| oren |OFF] 50 | 4 | 4%4| ON| ON| oren |OFF| 50 |DvNO10| 2x2 | ON |OFF| open |OFF| -50 | 00:47.52
QBFI7DIC 8-May-06 128 5:5 4 4%4| ON | ON| oPen |OFF| -50 4 4%4| ON| ON| oren [OFF| -50 |Dynoto| 2x2 | ON [OFF| oren [OFF]| -50 | 03:21:50 |DHU-B reset via SMEI-06B- Mema 423
oereains | 12-May-06 34 1 50 50 | 1 -50_| 00:00:44 |Code Upload - ver 35_Memo 489
cerganro | 12-May-06 3.2 412 1 -50 1 -50 1 -50 | 00:00:15 |Code Upload - ver 35 Memo 488 cont
CBFEAEES ._M.?___me_.ohw 32 4:27 1 4¥4| ON | ON| oren |OFF| -50 4 4%4| OM | ON | oren |OFF| -50 |Dymotio| 2x2 | ON [OFF| oren |OFF| -50 | 01:09:33 |returnto normal obs
CEFBEECD 14-May-06 134 0:00 1 -50 1 -50 14 1X1[OFF|OFF| oren |OFF| -50 | 00:03:30 janniversary cals
[ — ._Tz___mEnw 134 330 1 -50 1 -50 10 X1| OFF| OFF FF ON | -50 | 00:01:45 |anniversary cals
oereposd | 14-May-06 34 515 -50 1 -50 | DYN0Os| 1X1 | OFF [OFF | cLosen] OFF| -50 | 00:07:00 y cals
OBFE3303 14-May-06 34 215 1 =50 -50 13 X1| ON [OFF FF ON | -50 | 00:01:45 y cals
pEFB4mAn May. 34 4:00 1 -50 1 -50 15 X1| ON | ON FF ON | -50 | 00:01:45 |anniversary cals
CEFEE4IC .I..?___B__.om 134 5:45 4 4X4] ON | ON| oren |OFF| -50 4 4%4| ON | ON| oeen JOFF] -50 |Dymo10| 2x2 | ON |OFF| open |OFF] -50 | 00:08:15 [anniversary cals
DEFS0840 5-May-08 135 0:00 1 -50 14 1X1|OFF| OFF| cren |OFF| -50 -50 | 00:03:30 |anniversary cals
QBFADSTA 15-May-06 135 3.30 1 -50 10 1X1 | OFF| OFF FF ON| -50 1 -50 | 00:01:45 y cals
0BFAZZI4 15-May-06 135 515 1 -50 JDYNOOQ 1X1 | OFF| OFF| cLosep | OFF| -50 1 -50 | 00:07:00 y cals
ceranzs | 15-May-08 135 2:15 1 -50 13 1X1| ON | OFF FF ON | -50 1 -50 | 00:01:45 y cals
oprasozo | 15-May-06 135 4:00 1 -50 15 1X1| ON [ ON FF ON| -50 1 -50 | 00:01:45 |anniversary cals
oerassoc | 15-May-06 | 135 5:45 4 | 4%4| ON | ON| oren |OFF| -50 4 | 4Xa| ON| ON| oren |OFF| -50 |DYNO10| 2x2 | ON |OFF| orPEn | OFF| -50 | 00:08:15 |anniversary cals
OBFEZECO 16-May-06 136 0:00 14 X1]| OFF|OFF| oPen |OFF] -50 1 -50 1 -50 | 0D:00:00 |anniversary cals
sereasco | 16-May-06 36 0:00 10 X1| OFF|OFF| _FF ON| -50 1 -50 1 -50 | 00:00:00 y cals
osreasco | 16-May-0€ 36 0:00 |DYNOOQQ 1X1 | OFF |OFF| cLosep | OFF] -50 1 -50 q -50 - anniversary cals
OBFB29CO 16-May-0€ 36 0:00 13 X1| ON |OFF FF ON | -50 1 =50 1 -50 | 00:00:00 |anniversary cals
osrezsco | 16-May-06 36 0:00 15 X1{ ON | ON FF ON| -50 1 -50 1 -50 | 00:00:00 |anniversary cals
OEFB2SCO ._m.—smvium 136 0:00 4 4X4] ON | ON| open |OFF| -50 4 4%4| ON | ON| oren |OFF| -50 [DYNO10| 2x2 | ON [OFF| oreEn |OFF| -50 | 01:00:00
ercreio | 17-May-06 | 137 0.00  [DYNOOQ 1x1 | OFF |OFF| cLosep |OFF| 50 | 1 50 1 -50 | 00:01.45 |weeky cal
oercssoe | 17-May-0¢ 137 1:45 1 -50 |DYN0OQ 1X1| OFF| OFF| cLosep | OFF] -50 1 -50 | 00:01:45
CBFCACTS T-May-0¢ 7 330 1 -50 1 -50 | DYn011] 1X1| ON | OFF| cLoseD| OFF| -50 | 00:01:45
0BFCCST4 7-May-0€ 7 5:15 4 4X4| ON | ON| oren |OFF| -50 4 4%4| ON | ON| oren |OFF| -50 |Dymo10| 2x2 | ON |OFF| oren |OFF| -50 | 05:18:45 |resume normal mode obs
0086440 23-May-06 143 0:00 4 4X4]| ON | ON| oren |OFF] -50 4 4X4| ON | ON | oren |OFF| -50 JDYNO10| 2x2 | ON |OFF| oren |OFF| -50 | 00:22:25 |Anomaly: Housekeeping Erors
_ geoserre | 23-May-08 143 22:25 4 4X4| ON | ON| oeen |OFF| -50 4 4¥4| ON | ON | oPEN O_nlm -50 |DYNO10| 2x2 | ON |OFF| oren |OFF| -50 | 00:01:20 [DHU Reset via SMEI-D6E Mema 427
ocoseaac | 23-May-06 143 23.45 4 4¥4| ON | ON| oren |OFF| -50 4 4X4| ON | ON| oeen |OFF| -50 |DYNo10[ 2x2 | ON |OFF| open |OFF| -50 | 01:00:15 [Reinstated Auto Resets Memo 426
4Co70740 25-May-06 145 0:00  |DYNOOQ 1x1 | OFF|OFF| cLoseDp | OFF] -50 1 -50 1 -50 | D0:01:45 [weekly & pre-anneal cal
vcorene | 25-May-06 145 1:45 1 -50 |DYNOOQ 1X1 | OFF| OFF| cLosep | OFF| -50 1 -50 | D0:01:45

84



BuusawBua fep-auc £o| 00°00°10 Om.lﬁo LEC] Iu_O NO | LXL [L00NAD) 05~ b 05- L 00:0 kel
BuusswBua fep-auo 1of 00°00°LO0 | OG- 05- L 05~ |440 | M3do 440 14J0 ) LXL |LOONAC) 00:0 it
500 9poW [Euou swnsal| GERLE0 | OG- |440 | N340 440 | NO | 2% JOLONAQ] 0§ |440 | N340 | NO | NO | ¥XF ¥ 0G- [d40 | N340 | NO | NO | ¥X¥ ¥ §LS hecomn
GP10°00 | OG- [440|035070 |440 | NO | LX) [HIONAQ) 05~ b 05- L 0E€ S0
Sp-1000 | 05 L 0G- {440 | 038072 |440 |440 | XL DOONAG] 05~ 3 G-l R
182 Apj@am) GHCLO00 | OG- | 05~ 5 0S- |440 | 0350712 |440 (440 | LXL pOONAG] 000 R
T oway 950-IINS e ey nHa| 0E6LL0 | 0§ [440 | N340 440 | NO | 2% |OLONAG) 0§ (440 ([ M3dO | NO | NO | FXb ¥ 05- |440 ([ N340 | NO | NO | #XF ¥ DE¥F VoRar0
Anzwara) pireau -AEwouy | 98-20°00 | 05- 1440 | N340 |440 ) NO | EXZ JOIONAQ) 05 (440 | W3do NO | NO | FXF ¥ 05 |440] N340 | NO | NO | FX¥ ¥ Sl BLIOGYI0
$q0 apow (ewuou awnsai| BEDZH0 | OG- [440 | N3dO |JJO | NO | %2 |OIONAQY 05- [440 [ N340 | NO | NO | FXF 4 0S- |440 | N340 | NO | NO | PX¥ ¥ SLg Figeron
Gb'L0:00 | OG- (440 [03S072 |440 | NO | XL [HLONAG) 05~ 05- 0Ee SLoasra0
SrH0-00 | 05 b 05~ [440 | 035072 | 440 [440 | X1 POONAQ) 0§ b Sl P
12 K@@ G¥-10:00 | 0G- L] o5 L__| o5~ [430] 03507 [440[430 [ 1XL j00ONAG] 00D 90Nzl | o
Ly owsp paiepdn $900) 008190 | OG- |40 | N340 440 | NO | ZX2 |0LONAQY 05~ 440 ] W30 | NO | NO | ¥l ¥ 05- |440] N340 | MO | NO | FXb ¥ 009 80N 280000
500 3pow [eusou swnssi| SP0000 | 06 [440 | N340 440 | NO | ZXZ JOLONADY 0G- [440 | MN3d0 | NO | NO | FXF ¥ 06~ |440 | N340 | NO | NO | #X¥ ¥ GLG 90-iNr-5 HERR20
GP 000 | OG- [440 035070 |440 | NO | LXL [HEONAQY 0S- 0g- 3 0EE 80-INr-G Sagrgin0
SPL000 | 06- 3 05 |440 (038072 [440 (440 | X} POONACY 05- L Skt 90-INM-G 25AZCEI0
(B2 Apsaawn] Gp°10:00 | OG- 3 05- 05- 1440038072 14401440 | 1X1 DOONAGE _00.0 205 0213830
Obk OWSN B90-13NS BIA Jesay nHO| 8F°90°90 | 06~ |440 | W340 |440 | NO | 2X2 JOLONAQY 06- [440 | N340 [ NO | NO | ¥XF ¥ 06~ [440] N340 | NO | NO | Xy ¥ A 90-unr-gZ | oraoweao
SPON DINOD U oS AEwouy | Y6100 | 05-  |940 | N340 |440 ) NO | 2X2 JOLONAQ) 05 [440 | N340 | NO | NO | vXF ¥ 05~ [440| N340 | NO | NO | #X¥ ¥ gLG BL1 wc.c..._?mlﬁ SHEHESD
500 apow [euiou swnsai| E0°00°00 | 0G-  |440 | N30 440 | NO | %2 |OIONADY 06- (440 | N340 | NO | NO | #Xi ¥ 05- |340 ([ N340 | NO | NO | #X¥ ¥ GLG B 90-unr-gg FiFe00
S¥-10:00 05- (440938072 |440 | NO | LXL [FIONAT] 05" 3 05 L 0EE 6L 90-unr-gg BLEOFED
SP-10:00 | OG- L 0G- {440 | 038072 [440 [440 | LX| DOONAQ) 06- I Skl 64 90-unr-gg ZHEEXD
|20 Apjeam| G4:10:00 | OG- ! 05- L 440 [ 035070 |440 (440 | 1XL DOONAQ] 000 BLl SO-UNP-RE | oneeeno
BEY OWSI B90-13NS B iesar nHa| 0260:10 | 05-  [440 [ N340 |440 | NO | ZXZ |OLONAQ] 05- [440 | N340 [ NO | NO | #Xb ¥ 440 | N340 | NO | NO | #Xb ¥ Or¥l Li} 90-unr-g2 CRROTeI0
0o 1008 AEwouy| ¥S-20-00 | 05- 440 | N340 |440 ] NO | 22 JOLONAD) 06 |440 | N340 | NO | NO | #XF 4 OWI_&O N340 | NO | NO | #X¥ ¥ gLl Ll 80-unr-g2 5001830
£qo 3pow jeuuol 3wnsai| BEO0G0 | OG- |440 | N340 (440 | NO | ZXZ |OLONAD] 0G- |440 | N340 [ NO [NO |¥XP| ¥ 0G- |440| N3O | NO | NO | #XY¥ y GLG 4 JQ-unr-Lg | eesvean
SEL000 | 05 [440 | 038072 440 | NO | LXE |ELONAQ] 0G- 0s- 0EE {43 30-unr-L RIOVEI0
S¥l0:00 | OG- L 0G- [440 | 035072 |440 {440 | X} [000NAQ) 05- Skl Zl 30-unr-| AT
&3 Apaam| 601000 | OG- 1 05- 05- |440 [ 035072 [440 (440 | 1XL DOONAQE  00:0 45 30-Unr-|. ez
gEv OWN G90-13NS BIr1esey nHa| £0°0040 | 05-  [J40 [ N34C |J40 | NO | ZXZ [0LONAQY 06- |J40| N340 [ NO |NO [tXF| 05~ |440| N340 [NO [NO |#XP| ¢ 15ET 191 90-unr-g| | Joeszo0
BIOL poliewouy | LZEL00 | 0§~ |40 | N30 440 | NO | 2%2 [0LONAG] OG- 1440 ] N30 | NO NC | ¥ ¥ 05- J440] N340 | NO | MO | bX¥ ¥ 9E:0L 9L so-unr-gi CROSHED0
=90 2pow [Buucd swnsad| LE8LI0 | 05 (440 | N30 1440 | NO | X2 [OLONADY 06~ |440 | N340 | NO | NO | FXF ¥ 0G- |440| N340 | NO [ NO | #X¥ ¥ GGl Gal 30-UNr-- FWLYEZI0
SPL000 | 06 |440 |035070 | 440 | NO | LXE |HIONAQ] 06 3 05~ L 00-#1 59l 30-Unr-¢ R
SL:2L00 | 05 _, 0G6- (440 [ 035070 (440 (440 | L X} [000NAC) 06- I Gl 59l 30-Unr-f 20aL1230
13 Ayaam| G¥.L000 | O§- L 05- I 05- 14401035070 14401440 | 1XL pOONAGY 000 GOl 90-unr-1 or01Z00
SEp oW S50-1IWS B a5 NHa| EFB0E0 | 0§~ 440 | N340 440 | NO | ZX2 |0LONADY 06~ |440 | N3d0 | NO [ NO | FXF ¥ 05- |440| N340 | NO [ NO | ¥Xb ¥ IrGl Lal 90-unr-gL FEQEE0
4O sesawen |y -AEwouy | 50:90:00 | 05~ |440| N3d0 440 | NO | ZXZ [0LONAD] OG- |440| N340 [NO | NO |PXF| ¥ 0S- [4J0| N340 |NO | NO [¥X¥| ¥ 8£'6 ] go-unr-gL | @awai
vEy owspy meq| 92°81L°20 | 0§~ [d4O| N3H0 440 | NO | 2¥2 |[0LONAQ| 06~ |440| N3d0 | NO | NO | PP 4 05- |440| N3d0 | NO [ NO |#Xi ¥ A4 =1 8 851 90-unp-4 02006100
500 #p0W [euuou awnsal] L6:60:00 | 0§~ |440 | N340 |440 | NO | 2XZ [0LONAT) 05- |440| N340 | NO | NO |FXF ¥ 05~ |440]| N30 [ NO | NO | P ¥ GLG B85l 90-unp-£ reriatan
Ski0:00 | 05 |440 035072 [440 [ NO [ LXE [LIONAG) 06 ] 0§ b 0EE 85 80-unr-£ Sdasaion
3 06~ |440 |035070 (440 | 440 | LX| [DOONAQ) 0§- L Gl 85 gg-unpr-L s
1E2 Apjaam I 05- 3 06~ [440 | 035070 (440 (440 | L} DOONAQ) 000 85 gg-unr-, GHTRI0
OEY CWe B90-1IWS BIA 1859 NHA 440 | N340 (440 [ NO | 2% |0LONAD]| 05 44O | N340 | NO [ NO [ FXP ¥ 05~ |440| N3d0 [NO [ NO | ¥X¥ ¥ €581 §G1 90-unr-i HRKSIAN
safiew| p Ajewaury 440 | N340 [44O| NO | 2x2 [0LONAG] 05- [J40] N340 | NO | NO | bXP 4 06- |440| N3d0 [NO |NO [#X¥| ¢ oL GG1 90-Unr-i 012130
SZb CWIN B90-1INS BIA 1988 NHA 440 | N30 [440 [ NO [ ZXZ |[0LONATG] 0§ |J40| M340 | NO | NO |¥XP ¥ 05 |440| N340 | NO | NO | ¥XF ¥ 95¥L 251 90-unr-| C3EHD
W o] MO) < -Afewouy 3440| N3<0 |44O | NO [2XT |0lONAQ] 0G- [J4JO] N340 | NO | NO | #X¥ ¥ 05 |440] Mad0 |NO [ NO |¥Xk | Lyl LGL 90-fep-Lg | reosano
T owaly 0LONAQ -50 3P0W [BWI0U JWNsaI 440 | N340 (440 | NO | ZXZ |0LONAD]| 0§ 44O | N30 | NO [ NO [ #XF ¥ 05~ |440| N340 [ NO [ NO | #Xb ¥ 20 LSL 80-ABIN-LE 25000
BZ# owaw 440 | N30 |[440 | NO | ZXZ [PLONAQ| 05- [440| N3Z0 [ NO | NO | ¥XF ¥ 05- [440| N3<0 | NO [ NO | FXb ¥ GlLs L5k 90-fep-Le hiais

049 BUYSE] L ONAG 500 BROW [BUIIOU BLUNSa)
440 [d35012 |440 [ NO [ LX) [FHONAQ] 0S- 3 05- L QEE Si 30-Fe-LE $L1T000
— 05§~ |440 | 935070 {440 |440 | LXL 00ONAQ) 05~ 3 GirilL Sl 30-ReN-1 080090
122 Apsaasn 05~ L | 05- [430]a3s019 [440 (440 [ XL jpooNAG] 000 51 S0-Rel-LE | ovoaman
J8581-04NE OLONAC “590 SPOW [EWLIOU SLWNSa) 440 | N340 440 | NO | 2XZ |OLONAQ] 05 |440 | N3€0 | NO | NO | ¥XF | 05- |440| N340 | NO | NO [ ¥XF ¥ 00:LL st mo.hm___..._é 063020
(o sy Buisel] SNOINAG 440 | N30 (440 | NO | 2XZ |FLONAQ] 0§ |440| N3€0 | NO [ NO | PXP 4 05~ |440| N340 | NO | NO | ¥XF ¥ 000 oSt 90-AEN-Of 03360020

Hroum W £ -850 3POW [BULIOU 3WNS24
Guuzauibus Aep-aue Lo| 00:00:10 } 05 L 05~ |440| N320 |440 /440 | 1X1L 10ONAQ] 000 =14 g0-ABN-GZ | ovaraoon
BuusawBua dep-suo 25| 00°00°10 I 05 u_nPD LEC] Nm_O MO | LXL LOONAG] 05- ] 00:0 t:1d mo._aw__...-mu 00a:v000
Buuaauibus dep-suo £0) 00:00:10 440 | N340 440 | NO | XL JL00NAG) 05~ 3 05- L 000 Ll o0-ABW-42 e i
500 apow jeuuau swnsal| 00:41:00 440 | N340 440 | NO | ZXZ [01ONAQ] 05~ [440| N340 | NO | NO | X 4 05- [440| N340 | NO | NO | ¥Xb ¥ 0oL el g0-AB-gz | oeesesan
(83 jeauue-isod £2| 00°20°00 440 (035012 |40 | NO | XL J1IONAD) 05~ 3 0§- 3 Q00 gl wc.hﬂ__.__‘Wm 03958000
TraNN 2| S¥81L:00 440 | W30 |440 | NO | %2 [0LONAD] 05- |440 | N340 | NO | NO | PXF ¥ 05- (440 | N340 | NO | NO | FXF ¥ SLG Sl 90-ABIN-GZ il
SF10:00 440 | 935070 1440 | NO | EXL [HIONAQ) 05 L 0§~ 3 QEE Sl 90-feN-52 SLRL00

85



530 apow [euuoy swnsal] GE0Z00 | 0G- 440 | N340 |440 ] MO | 22 JOLONAQ) 06 |440| N340 | NO | NO | Xk ¥ 0G- 440 | N340 [NO [ NO | X ¥ 96E 90-dag- 0325¥E30

palie; - £ kwie peojdn ysew 19s2) nHa| 90°€0°00 | 06~ 0 05- 0 05- 0 952 90-dag- HELEVEN

|ysezaonsun - | dwene peedn ¥sew| 00100:00 | 06- (440 | M3d0 |40 | NO | %2 |0LONADY 05- [d440| M3dD | NO | NO | ¥XP ¥ 06- [d440 | N3O | NO | NO | X ¥ 95e 90-deg- 080

10'80:00 | 06~ [440] N3O 1440 | NO | X2 [0LONAG] 05- |J4O| N3d0 | NO [NO [bXF| 0G- |440| N340 [NO [NO |[¥PXF| ¥ 952 0-085-¢ VELY5E00

(puca) (B3 Ayaam] G 1000 | OG- (440 [03S070 (440 | NO | XL [LIONADY OG- L 0s- L 95T 30-09S-EL [E=T

FiF OWSN GI0-IFNS BIA 1958 NHO| 8¥'00°00 | OG- [d440| N340 |440 | NO | Z%2 |0LONADY 0§- [440| N340 [ NO [ NO | ¥XF ¥ 0G- |440 | N340 | NO | NO | XY L4 95, 0-des-¢l BECEEIN

16'00:00 | 0§ I 0G- 440 [ 035070 (440 (440 | LX} [000NAQ] 06- I 952 g0-des-£l e

1ea fpyaam| 6¥:10:00 | OG- b 05- L 0§~ |440 | 035012 |430 (440 | kXL POONAC 952 90-d8g-¢| | ooossena

a1 puea-5 plesu fewouy | 00R000 | 0S5 |440] N3d0 (440 | NO | 2%2 |0IOMAOY 05~ |440) N340 | NO | NO | Pk ¥ 05- [440] n3dC | NO | NO | #XF ¥ g5 go-dag-g| | oestssoo

5q0 apow (euwsou awnsas| G¥pL90 | OG- [J40| N3HO |440 | NO | 2%2 |OLONAG] 06- |440| N3do | NO | NO | ¥XF ¥ 05- [440| N340 | NO | NO | X y 514 90-deg- il

Gy L000 | 0§ [440 | 035000 (440 | NO | LXL |HIONAQY 05— ! 0s5- 14 gQ-deg-g | ersoean

S¥ L0000 | 05 I 05- 1440 | 033070 1440 (440 | LX| DOONACE 0%- 514 90-do5-9 iaiad

=2 Apteamn| GVE0:00 |05~ [ S 1| 05 [330]03s07 [440]440 [ 1Xi POONAG 6v2 | 90-desg | wewean

Z.b OWalW GO0-13NS BIA 195N NHA| GE°00°L0 | 06-  |440 | N340 440 | NO | 2%Z |0ONAQ) 0S- (440 | N340 | NO [ NO | FXF 4 0G- |440| N340 | NO [ NO | ¥X¥ ¥ iPE 90-dag-y FALIO0

2pap Aeweuy| 62:90:00 | 06- |440| W3d0 |440 | NO | 2XZ |0LONATY 0G- |40 N30 | NO | NO | PX¥ p 0G- |440| N340 | NO | NO | #X¥ 4 1v2 90-degp | oaniaie

wiod 4oy siouen| E¥B0Z0 | 0G- |d440| N3JO |440 | NO | ZX2 JOLONAQ) 0G- |440| N340 | NO | NO | FX¥ 4 05- (440 | N340 | NO | NO | ¥XF ¥ Sk o0-deg-g Ird3vE30

Yasan (A frewoiy siouoo| BE:G000 (22 90-deg-| | easwian

50 spow [euucu swnsal| 2720 | 06- [440 | N340 |440 | NO | 2X2 [OLONAQE 0S- |440 | M3H0 | NO | NO | FXF ¥ 05- [440 | N340 | NO | NO | X ¥ 4.4 90-Bnv-0e PEEELE00

G¥'L0:00 | OG- (440 |03S070 440 | NO | LX) |HIONAD) 05- L 0s- (444 g0-bBny-0g 84614830

Sy L000 | OG- I 05- |440 | 038070 | 440 (440 | LX) DOONACE 05- 4.4 90-Fny-0¢ LN,

1E5 Apjaam| Gb:L0:00 | O§- I 0s- L 06- |440 ] 035070 |440 (440 | 1XL DOONAD 444 g0-Bny-0g | oomseno

Sap owapy B90-13NS Bin jesay nHa| 01400 | 06+ |440| N3dO |440 | NO | Z%Z |0LONAG| QG- |40 | N340 [ NQ | NO |#Xk | ¥ 0G- |440| N3O |NO [ NO |¥PXF| * LE2 go-bny-gz | eaaniean

Bied IS 100e B0:€0:00 | 05~ |440| N3dO |440 | NO | 2Xe |0LONAT 05- |440] N340 | NO | NO | ¥ 2 05- {440 | N3d0 [ NO [ NO | #X¥ ¥ LET mo&:{nmw hinddebbind

o oway §90-13NS Ein 1esan nHa| 520200 | 0§ |440 | N340 |440 | NO | ZXZ |0lONAd| 0G- (440 | N3dC [ NO [ NO | ¥X¥ 4 0G- [440 | N340 | NO | NO | #XF ¥ g9ez g0-Bny-pz | 99%4ico0

Aayawaia pies oy ewouy | L2000 | 05 (440 | W30 440 | NO | ZXZ JoloNAD) OG- 1440 | N3O NO | NO | ¥X¥ 4 05- |440] N340 | MO | NO | ¥X¥ ¥ SEE 90-BNy-FZ ooz

=0 3pow euuoy 3wneas| SLP0CL0 | OG- |440 | N340 (440 | NO | ZX2 |0ONAG) 0G- |440| N340 [ NO [NO |PXP| ¥ 05" [440| N3O |NO [ NO |¥PXF| ¥ 104 90-bNy-£Z | riacn

svi10:00 | 06- [430]a03s0no [440 ] NO [ EXL [HiONAG] 05 L 05- SEZ 90-bny-gZ | 8edodix

S¥ 1000 | 05 I 0G- [440 [ 038072 [440 [440 | XL [000NAC) 05- SEC g0-bny-gz | daesaix

12 fyaem| 6110000 | 06- L 05- L 05-_[440] 03070 [440|440 | 1XI POONAQ GET g0-By-gz | ormeaioo

£0F OWa B90-1FNS BIA 1959M NHO| B0°90°00 | OG- |440| N340 1440 | NO | 2%Z |0LOMAOD 0S- |JJ0 ) W30 | NO | NO | Pk b 0G- |440| N340 |NO [ NO |¥PXbk| ¥ reZ 0-bny-zz | ooesaion

0o 1o Aewouy) 26-90-00 | OG- 440 | N30 |440 ] NO | 2% J0LONAG 05- |440] W30 | NO | NO | i 4 05~ |440] N3do | NO NO | X ¥ yEZ j0-bny-zg | oemiaion

590 spoll jeulou awnsai| G¥°L0:90 | 0§~ [440 | N3dO |440 | NO | ZXZ [0LONADY 05- |440 | N340 | NO | NO | ¥XF 4 06- [440 | N340 | NO | NO | #XF ¥ 82e 0-6ny-9 FSQERLO0

SPiL000 | 06 [4-40 | 038072 | 440 | NO | LXE fHEONADY 06 L 05- BZE 0-bny-g BP0

Sy h000 | 0§ I 05- 1440 | 038070 440 (440 | X1 DOONAC) 05- BZe 90-bny-g Deneniog

18 Apyaam] GpIL000 | OG- I 05- 3 0G- |440 035070 |440 1440 | 1X1 POONAD Beg 80-bny-g1 GRLELO0

1od joy sliouen| €240°90 | 06-  [440| N3O |40 | NO | 2% [0LONAGY 0S- [440) N340 | NO | NO | FXb ¥ 05- |440| N340 | NO [ NO | #X¥ 4 | 344 90-bny-6 IR0

=5 750000 LE60:00 gz | oobny-p | woveso

=q0 apow jeuwou awnsas] L1000 | 0§ [440 | n3do |440| MO | 2@z Jotonaa] os- |440] n3do | NO | NO [#XF [ 05- [440] N340 | NO | NO | #XF ¥ [¥74 a0-Bhy- 1528300

S L0:00 440 | 038070 | 440 | NO | LXE |HLONAT) OG- 3 05- LZZ 90-bny- AIvEeI0

G¥iL0:00 L 06- |440 | 038070 440 (440 | 1X| DOONACQ) 0%- 144 90-Dny- Sisan

B2 Aansm| GiLO00 | 05~ i 0S- [440] 03070 |440|440 | 1XI POONAQ [§44 g0-Bny-g | oo

55% OWR B90-13WNS B 1esay nHa| 92-90:L0 440 | N34 |440 | NO | 2¥Z |0IONAD) 06 [440 | N340 [ NO | NO | rXb ¥ 05- |440| N340 | NO [ NO | #X¥ ¥ 134 90-bny-L blikasasa

a1 £2:10°00 440| M3d0 {440 | MO | Z¥2 |0LONAD) 05~ |JJ0] N340 | NO | NO | b ¥ 05- |440 | N3dC [ NO [ NO | #Xb ¥ =134 mﬂ.m:{.h $ORLEE00

pop OWaK S20-13NS B 1959y NHa| BE-ZZ-00 440 | N3Je 440 | NO | 2¥Z |0LONAD) 05 [440 | N3d0 [ NO | NO | #Xb ¥ 05- |440| N3dC | NO [ NO | #X¥ 4 8le 90-bny-g b sidiind

PO 8 Aewouy) PE0L:00 440] N340 (440 | NO | 2%2 |0LONAO) 05- |J40] W3d0o | NO | NO | il ¥ 06- |440 | N340 | NO [ NO | #X¥ ¥ =134 90-Bnvy-g LN

g0 2pOW (BuLou awnsal| BSEZ'Z0 440 | N340 |440 | NO | 2¥2 |0LONAG] 05- [J40| N340 [ NO | NO | #Xb ¥ 05- |440| N340 | NO [ NO | #X¥ ¥ 14 90-Bny-¢ i

|83 |eauue-ised £5) 00:20:00 4401935070 {440 | NO | 1] |FLONACY 05— L 06— L =14 90-bny-¢ MRS

piy 1oH £2] G9°8100 440| N3do |440 | NO | Z%2 JoLONAD] 06~ |440| N340 [ NQ |NO |#XF | ¥ 0G- |440( N340 INQ [NO |PXP| ¥ riZ g0-bny-z [ wewesao

S¥L000 440 | 035070 | 440 | NO | LXL |LLONAD) OG- 3 05- (454 90-bny-Z BdfT290

S L0:00 L 06- |440 | 03s072 | 440 (440 | LXE DOONAC) 05- L ¥Le 90-0ny-g SRR

1e3 Apf@am| GviL0:00 [ L__| 05 [4d0[d3s070 [440]440] 1Xi 00ONAC viZ 90-bny-g | ooais00

payjaufs-a) saoipul ¥ag| 9E-90-00 440 | N340 |440 | NO | 2¢Z JoroNAT) 06 [440| N340 [ NO | NO |¥Xt| ¥ 0G- [440| N340 |NO |NO |PXF| ¥ €lE 90-bny-| [ oieisan

wiod joy souos| BYC L0 L0 440 | N340 |440 | NO | 2%2 |0FONAQ) 0S- (440 | M340 [ NO | NO | FXP ¥ 0S- |440 | N340 | NO | NO | PX¥ r 454 90-INr-LE SreRR00

1@sdi WL A 2| 8p:L000 Z1Z 90-INr-LE UOERIS0
payoufs-al saopul yes| 85 LEE0 | 0§ (440 | N340 1440 | NO | 2X2 JOLONAQY 0G- |440 | MW3d0 | NO | NO | FXF ¥ 0G- (440 | N340 | NO | NO | #XF ¥ 602 90-INM-BZ | owwedso0

e joy sioued] L#b0:00 | 06- 440 | N340 [440 | MO [ 2xZ [oLloNAQ] 0G- |440| N3dO [ NO [NO |#XF]| ¥ 0G- [440| N340 |[NO | NO |¥PXF| ¥ 602 o0-inr-gz | seee0si0

Souoo] ZEZ400 602 90-INr-82 oRIaaEn

500 @pow Euuou awnsar| L1:Z0°20 | 0§~ 440 | N340 |440 | NO | 2% [0LONATE 05- |440 | N340 | NO | NO | ¥XF ¥ 05~ |340| N30 | NO | NO | #X¥ 4 20 90-INr-92 FHRGE

G¥:L0:00 | 05~ [d40 035070 [440 | NO | LX) |HIONAOY 06" I 05~ L0 90-INr-92 RSN

G000 | 05 12 0G- [440 [ 035070 (440 (440 | LX| [000NACQ) 05- 20 90-INr-g2 QTR

12 Aqaam| G¥:L0:00 | OG- 1 05~ L 05- 1440038072 14401440 ] 1X1 POONAC 20 90-INr-9g OPEDEE0

Guussuifius Aep-avo za| 00:00:40 | 0§~ L 05- |440| N3d0 | 440 | NO | XL [FOONACQ) 0% 3 902 90-INr-62 ORELE

86



Guyasubua fep-aue eo| 00-00:00 | 0§~ |440 | N340 1440 | NO | LXE |Z00NAT) OG- L 05- — 3 000 LA 90-MON-02 BTN
Guusawbua fep-auo L3] 00°00-L0 | 05 L 0g- L 05- 440 ] N340 _m_n_O 440 | XL LOONAGE 00 £28 90-AON-61 Uzl

sqo apol jeuuou swnsas| GPBLED | 0§~ [J440 | N340 |440 | NO | 2X2 |[pIONAQ] 0G- [440| N3d0 | NO | NO | #X¥ ¥ 05~ 440 ] N340 | NO [ NO | ¥Xb ¥ GL.§ GLE 90-AON-G| ¥I983330
G¥10:00 | 05 (440035070 (440 | NO | LXL |HIONAQY 0S- 05~ L oge GIE Q0-AON-G| | 81063320

GiiL000 | 05 _, 05~ [440 | 038070 | 440 | 440 | LXE DOONACE 05 L Stl BLE 90-AON-G| | 20se3320

13 Apjsam| G¥:L000 | OG- ! 05- 05- 1440035072 14401440 | 1X} POONAC]  00:0 GLE 90-NON-G | WrIREN

SQ0 BP0W [BULDU awnsal 06~ |440| N3<0 440 | NO | ZX2 |PIONAD) 06~ [440 | N340 | NO [ NO [¥XF ¥ 06~ |440 | N340 | NO | NO | PX¥ ¥ GG ZIE 90-AON-8 FEBLEITO

05- |440 038070 [440 | NO | IXL |LIONADY 05- ! 05 I [ ZIE 90-AON-8 84286300

05- L 05~ 440 |03S070 (440 (440 | LX) [000NAQ) 05- L Gh L (433 S0-AON-8 DEVPERD

(B3 Apjaam) 05~ 1 0G- i3 05- 1440038070 14401440 | 1X1 POONACE 000 ZlLE 90-AON-8 BIHRE0

SQ0 SPOW [BULOU Bwnsal : 0G- |440| N340 440 | NO | 2% |PIONAD] 06 440 | N3d0 | NO [ NO [FXF ¥ 05- |440| N340 [ NO [ NO | #X¥ ¥ G- 208 G0-AON-€ ¥ir3a020
S¥L0:00 | 05- [440|03S070 | 440 | NO | LXL [LEONAQY 0S- L 05- L 0EE L0E 30-NON-E $LR0aW

SP 000 | 05 + 06~ |440 | 938072 | 440 [440 | X1 DOONAGQY 05 3 Gl 08 30-AON- TR

pajeadal (e Apeaw| GoL000 | OG- I 0G- 3 05~ |440 035070 |440 440 | LXL pOONACYE 000 L0 J0-NON- Fre3a30

58y W BL0-1INS B 1953 NHa| L2B0°I0 | 0§ |440| N3O |JJO [ NO | ZXZ [FIONAG) 0G- [J4O| N340 | NO | NO | FXF |4 0G- |440| N340 | NO [NO | FPXP | F £E:6L S0! 90-AON-| | 23idvade
40 3POU [BLLIOU awNsa) 100 | 0§ |440| W3dC 440 | NO | 2%2 |pONAD) 06- 440 | N340 [ NO | NO | FXb ¥ 05- [440| N34T | NO | NO | ¥XF ¥ SLs S0e 90-nON-L FELPVEN)
#1000 | 05- [440 [03%070 (440 | NO | LXE |[FIONAGY OG- 3 05- L 0EE S0€ 90-AON-| ot o

¥ 000 | 0§ L 0G- [440 | 035070 [440 {440 | LX| [000NACE 08- 3 GrL 90-AON-1L i

pajdnuaiul -2 Aaam| GHC10:00 | OG- L 0s- ] 0§~ [440] 035070 |440|440 | 1XI POONAQ) 000 S0-AON-L Prisg0

huAiy iy Aewouy | OEE0:00 0£:0Z 90-100-1e | woaveazo
540 apow [Euwou swnsal| GL°GLG0 | OG- |440 | N340 |J40 | NO | 2% [IONAY 06 |440 | N340 | NO | NO X ¥ 0G- |440| N340 [ NO [ NO | #Xb ¥ GL.§ 90-120-52 FROMEN
G¥°L0:00 | OG- (440 035070 |440 | NO | LX) |FIONAD) 06- 3 05- 3 oee 80-P0O-GZ | W30

Sy h000 | 05 L 06- 440 | 038070 |440 (440 | LX) [00ONACE 05- 3 Skl 90-1P0-G¢ | 3Jwaea3n

€2 Aptenmn] G¥°10°00 | 05 S 1| os- [340]ac3somo [430]440 ] 1xi boonaal o000 90-P0-Gg | 9990330

500 9powW [Ewou awnsas| GE@L'90 | OG- |440 | N340 |440 | NO | 2% [#IONADY 05 |440 | N340 | NO | NO [¥XF ¥ 0G- |440| N340 | NO | NO | #Xb ¥ SL§ 90-RO-8L haceli
S¥10°00 | 05 [440|03S070 1440 | NO | LXL |HIONAG) 05 3 05~ 3 0g'g 90-1P0-81 | meAi0

SP L0000 | 05 L 05- |40 [ 035070 | 440 (440 | LX) DOONACE 0%- I Skl 90-P0O-8L WG

=2 Ayzam| 6#°10:00 | 06- L 05 ! 05-_1440 [ o3somo [440440 | 1x1 pooNAd] 000 90-1Q-gL | oriac0

50 @pow (euuou swnsai) GY'BLG0 | 0§~ [440 | N340 |440 | NO | 2X2 [PIONAY 05~ |440| N340 | NO | NO | FXF ¥ 05~ |440| N340 | NO | NO | #X¥ ¥ GG 90-1R0-LL e
GY000 | 0§ [440 038070 (440 [ NO | LXL |FIONACY 05 I 05 ! [ 90-100-}1 | ®deIE0

S¥10°00 | 05 « 05 |440 (035072 430 (440 | 1X} DOONAQ) 05- L Skl 90-120-11 | 9osws3an0

1E3 Appaam| G¥L000 | O§- I 05- I 06 |440 | 038070 |440 440 | 1XL DOONACE 000 9012011 02473820

\nag jay syoucg) E2:00-20 | 05~ |440| N3IJ0 | NO | NO | 2X2 [PLONAD) 05- [3440) N340 | NO | NO | PXF [ 05- |440| N3JC [NO [NO |#Xr | # LE6L 90-1P0-8 Siisesnd

77 : 00:9L 90-100-4 | oazaan

SQ0 3POW [BULOU awnsal 440 | N30 | NO | NO | ZX2 |FLONAQ] 06- |440 | N3d0 | NO | NO [#XP ¥ 0G- |d440| N340 | NO [ NO | ¥X¥ ¥ 00:4 90-1°0-5 Ak

|22 |eauue-jsod £ 440 | 935070 (440 [ NO | LXE |HIONAD) 0§- L 05- 3 00:0 90-1°0-G b ariebatd

[2BULE jo pua 440 N340 | NO | NQ | 2%Z [rLONAQ] 05 [440] N30 | NO | NO | vXP 4 0G- |440| N340 | NO [ NO | #XP ¥ Gl-lL 90- 10t $Q:45830

440 | N3d0 [ NO [ NO | 2% |PIONAQ| 0§- 440 | N340 | NO [ NO [FXF ¥ 05- |440| N340 [NO [ NO | #Xb 1.4 51§ 0-1P0-F b
440 | 935072 {440 | NO | LX) |HONAQ) 05" 3 05- L 0Ee 30100 RLISH0

_ 05~ |440 | 9350710 | 440 | 440 [ LX| D0ONAC) 06- L Sk b 30100 DASTEED

|9 (Eauue-aid g A[aam) 1 05- | 06- 1440038070 |440440 | LXL DOONAQ) 000 90 R0¥ ki

£6Y WA 8071 IWS B 19531 NHO 440 | N340 | NO | NO | 2XZ [FLONAD) 05 |440) N340 | NO | NO | ¥Xi ¥ 05- |440 | N30 | NO | NO | FXF ¥ P44 90-190-L sk
3poW Y 330 N30 | NO | NO | 2¥Z [#IONAG| 06- |440| N30 | NO [NO [vxv | ¥ 05-_[440| N30 |NO [ NO [vXr| + ET 90-P0-L | oo

S0 SPOW [BLLI0U 3LINsa) 440 | N340 | NO | NO | ZXZ [FLONAQ] 05 |440|] N340 | NO | NO | FXP ¥ 0§- |440| N3d0 | NO | NO | ¥XP ¥ GG 90-d8g-[g | rediave

440 (935072 | 440 | NO | LX) [LIONAQ] 0§~ L 05- I [ 95-/¢ | 900w

L 05 [440 |935012 | 440 (440 | LX) Q0ONAQ] 05- L Sl 90-das-/ J563VH0

1ED Apjaam) 1 05 L 05 |440 | 935072 440|440 | 1*1 POONAQ) 000 w.u.ao L SIS

500 BPOW [BLIIOU BLINSR 440 | N340 | NO | NO | ZXZ |FLONAQ] 05- [440| N340 | NO | NO | FXP . 05- mo N340 | NO | NO | #Xb ¥ 00:0 |wc.qu,...vw Oh30L¥0
Bujeau|Bus fep-auo 23 3 06- |440| N340 [d440 | NO | XL |LOONAQ] 05- 13 00:0 |wc.ac. =E¢ | 0a0emag
BupaauBus Aep-auo £2 440 | N340 440 | NO | X)L |L00NAD) 05 L 05- 13 00:0 |wc.qc 3-Z8 o
Buliaaulbua AEp-auo 1o L[ o5 1| 05 [3d0[ nado [ddolddo[ixi [ioonNaal 000 [ o0-dag-ig | assacvao

£00 3pOW [RUIOU NS 440 | N340 | NO [ NO | ZXZ [PLONACQ) OG- |440| W340 | NO | NO |PXP 14 06" |440] N3<0 [NO | NO | ¥XP |4 528 €92 90-deg-z | sramae

BIED ¥5EU 281103 440 N30 [NO [ NO [ Xl [eloNAG] 05 L 05 5L €92 9p-deg-0z | e

440 1038073 (440 | NO | BX| [LLONAD) 0§ L 05- 0g: €92 90-d95-02 Ll

— 06~ |440|935070 (440 | 440 | LX| D0ONAQ) 0§- il £8¢ 90-d8g-0z | omevan

[0 Ajyaam) I 05~ ! 06-_|440 | a3s070 [440 440 | LX) DOONAC) 00:0 €92 90-0a5-0g | ovesivao

0fF CWa S.0-INS Mau BIA 1881 NHO 440 | N340 | NO | NO | Z%2 [rloNAG] 05- 1440 ] N340 | NO | NO | ¥y ¥ 06~ |440 | N340 | NO | NO | FXF ¥ 0E-£2 192 g0-deg-gl BN
S]2S31-04NE Ul pajuswadwl fLONAT 440 | N340 | NO | NO | ZX2 [PioNAG] 05- 1J40] N340 | NO | NO | FXp ¥ 0G- |440| N340 | NO | NO | vXF ¥ St-£2 662 g0-deg-gi JEVIEI0
si0ua yauks Aoy mo N340 uh_o NQ | 2X2 [0LONAG| 0§- mo N30 | NO | NO [ #XP ¥ 05- |440| N340 | NO | NO | vXF ¥ 0091 BGE 90-08g-G| | 0213060

3L IO peojdn ¥eep L 05- |440| N30 440 | NO | 2X2 |0LONAD| 05 440 | N3&0 | NO [ NO [ FXF ¥ 05- |440| N340 | NO | NO | ¥FXF ¥ 3002 162 90-deg-t 08va8530

z ved ‘pwa yoedun yated sigeua| L0b000 | 05 3 05 3 05- L 109t 152 90-des-v IL06BE20
€L oway_| ped pua yoedun yojed aigeus| 2110000 | 0G- 3 05- 3 0s- I rrivL ST go-d 04318650

87



—

uolbuiyng 'y sdws) Bupeoy sujuow  Aisns 1 e uonesqieD pieid 1eld ubiH
uobung v sdwa) Buneoy ‘AQ4 Ul UooW ou (4eak y50) suuow g fiana LOONAQ e uonenasqQ apo BuussuiBug fep-z
uiddey sdway Buneoy seom Aana 000NAQ IIe uonesqied Ap@am
Jshreuy ejeq Auewilid sjuensuoD Aouenbai4 # apow eiawes uonesedp piepuels-uop
5q0 apow |eusou awnsal| 43H# 05 |440 | N340 |40 | NO | 2X2 |FLONAQ] 05~ 440 N340 | NO | NO | FXb v 0§~ |440| N340 | NO | NO | ¥Xb ¥ GG 30-280-L8 FisIzae
SHL000 | 05 |440 |03S07T0 (440 | NO [ LXL [HHONAD) 0§- L 05- 3 Qg€ L 0-28Q-L2 BRI
- L0 05- __ 05 |440 | 935072 | 440 | 440 | kX1 POONAC) 0§- 3 il . 0-08Q-4Z | oQoe3Em0
122 Aaam) 05- } 05- 13 05 |440 | 935072 440|440 | 1*| DOONAQE 000 L9 30-280-42 Or83E200
E6l DWW GU0-INS BIA 18831 NHT 0§~ |440| N30 |440 | NO | 2% [FLONAD) 06 440 | N30 | NO | NO [FXF ¥ 05- |440| N3d0 | NO | NO | FXP 4 pZ:al 65E 90-98Q-5¢ 0Joazzog
8pOW 10CH MEwoury 05~ |d4d40| N340 440 | NO | Z¥2 [FlONAD] 05~ 440 ] N340 | NO | NO | ¥Xp ¥ 05- [d440] m3do | NO [ NO [¥xb i ZliL B5E 90-280-+2 Vi
SO0 BPOW |EULDU BLINSA) 05~ |40 | N340 (440 | NO | 2X2 [FLONAD]| 06~ 440 ] N340 | NO | NO | PXF P 05- |440| N340 | NO | NO |¥Xb v SLS PGE 90-28Q-02 | revaviao
0S-  |440 | 035070 [440 | NO | LXL |FHONAQ| 06~ i 05- 3 0E€ PGE 30-280-0: heitdinid
05- _ 0§~ |440 |935013 | 440 (440 | LX) 000ONAG) 05- L Sl PSE 30-280-0. ik
B2 Ajyaam 05- | 05 3 05-_ |440 | 935070 {440 |4d40 | LX) DOONACQE 000 ¥s5E 90-280-0, O8I0
S0 SPOW [BLLIU SNSRI 05- |4d40| N340 |440 | NO | X2 |PLONAQ| 0% [JJO| N340 | NQ | NO | FXbP ¥ 05- |440| N340 | NO | NO | ¥FXF ¥ §LG LFE 90-280-€1 PLOvi LG
05- 440 |93S070 1440 | NO | kXL [HIONAD) 05 3 05- L QEE I¥E 90-280-E1 BLL8H00
G000 | 05 _ 06- |440 | d35072 {440 | 440 [ LXL Q0ONAG] 0§- 3 Sl L¥E 90-980-g) | o03sh
(82 f43am) b L0:00 | 0S- i 05~ L 05- ﬁo d35073 (440 (440 | XL 00ONAQ) 000 e 90-3°Q-€lL V0
sq0 apow jeusou awnsal| 0S'€Z:20 | OG- |J4O| N340 44O | NO [ ZXE |PLONAG) 0S- |440| N340 | NO | NO | PXP ¥ 05 [4d40| N340 | NO | NO | ¥Xb ¥ 0L-0 i 90-980-0L D
1531 HSEW UM 0L £LONAG| 01°00°00 | 05 |J440 | M3<0 | NO | NO | L%l [ElONAG] 05- L 05- | 000 24 90-98(-0} | 09isaoap
1950 OJNE BIA S0 90w Ewou swnsal| 100010 | 0S-  |440| N30 (440 | NO | ZX2 |FLONAQ] 0G§- 440 | N340 | NO | NO | bXb 4 06- |440| N340 | NO | NO [¥XF ¥ SHeZ Zt g0-2eg-g 2836000
TORILOD POUS O} @NP YDied Ul e, (ze| 0Z'20000 | OG- REER] 05 a3s01a 05 435012 SZ1Z e 008§ | ode3Ecan
-9z saysjed sap Byuo) peordn yaed|
S0 SPOW [BLLIOU aUinEa) 05- |440| N30 |440 | NO | 2XE |FLONAQ] 05 440 | N3&0 | NO | NO [ FXF ¥ 05~ |440| N340 | NO | NO | ¥Xp ¥ GL8L e g0-08Q-8 Fi0I8000
74 0g- a3s0T2 05 a3sons 05- d3s0T2 eLal ore ap-0ad-g8 JFFGEOA0
-0Z saysjed sapoysieggBiuen) pecn yseg
G0 SPOW [BULIOU UINE3) 05- 440 | N340 440 | NO | X2 |PLONAQ)| 06- (440 | N340 | NO | NO | FXF 4 05- |440| N340 [ NO | NO | ¥Xb ¥ LE9L ¥ 90-08Q-8 Jsevand0
[§1-01 sayojed ‘apoly Yoied) peoidn yaied 05- a35072 05 d35012 05- a3soTo gzal Zt! g0-080-8 [
apop Uoed Uy, 05- a3s010 05- a3sonD 05~ a3s010 20sE A 90-280-8 Sezeany
{6-1 sauajed sapopuoledgByUoD) peoidn yaed
540 apow jeulou swns=d| LFE0:Z0 440 | N340 |440 | NO | ZXZ |FIONAD]| 05~ |d440 | N340 | NO | NO | PXF a 05- [440]| w320 |NO [ NO | Fx¥ ¥ GLG OrE an-0e0-9 FESHR00D
S 10:00 440 [d35012 {440 | NO | LX) [HHONAQ] 08- b 05- 3 QEE 4] 43 90-080-9 b
S L0000 L 05- [440 | 935010 | 440 | 440 | XL P0ONACG) 0§- L G-l ove 90-280-9 DErESN00
[eD figaann| G-L0-00 L 05~ | 0§~ |440 | 0350712 |440 (440 | LXL OONAQ) 000 Ore 90-980-2 g0y
0RF OWSW BL0-3NS BN 1953 NHa| FR60:L0 440 | N340 | NO | NO | X2 |PLONAQ)| 05~ (440 | N3JO | NO | NO | FXb ¥ 05- |440 | N3<0 | NO | NO | FXP ¥ olrl BEE 90080+ bkl
Jpoi 1004 7] e P00 440 | W340 | NO | NO | X2 |PLONAQY 0&- (440 | N340 | NO | NO | FXb ¥ 05- [440] N340 |NO | NO | ¥XP ¥ ShEZ LEE 90-080-£ RNX
500 SpOW |eLuoU Bwnsad| SF9LEQ 440 | N340 (44O | NQ | ZXZ |FIONAQ| 05- [440| N340 | NO | NO | bXb ¥ 05- [440| w320 | NO | NO [ #XF ¥ 00:-4 PE 90-AON-O! UES80000
§1°50:00 440 | 935070 | 440 | NO | LXL [HLONAT] 05 L 05- 3 G-l e 90-AON-O Jsa0000
[{Enous patcs oU Zo) (23 [FauUE 150d| G L0-00 I 05-_[430[d35070 [330 330 | 1X} [pOONAG] 05- ) 000 pEE O0-NON-OE | boeooon
z . L, I "o | §¥°81-00 440 | N340 |440 | NO | ZXE |PIONAD] 05- |4d0| N340 | NO | NO | bXF v %00L |440 | N340 | NO | NO [ FXF ¥ SLG EEE S0-AON- ISR
5¥:10:00 440 [d35072 |440 | NO | LX) [FHONAQ] 0S- 3 05- L Qg€ £EE 90-AON- ALzI400
G¥-10:00 I 0G- |440 | 0350712 |440 |440 | LXL QOONAC] 0§- 3 Sl EEE GO-AON-BE | 9063500
122 jeauuessd; Aaam| G 10:00 ] 05- L 05 |d440 | 935073 |440 |440 | 1%} POONAQL 000 £EE 90-AON-6Z 3300
590 apow [eunou swnss)) SEBLO0 | 06- |40 | N340 440 | NO | 2X2 |PIONAG) 05- (440 | N340 | NO | NO | PXY ¥ 0G- |440| N340 | NO [ NO | ¥XP ¥ G516 gz 90-AON-ZZ Fo0u1id30
Ski0:00 | 05 |440 935070 [440 | NO | XL [HIONAQY 0§ L 05- I 0 92 O0-AON-Z | RO
S¥:10°00 | 0S- L 0§~ |440 | 935070 {440 |440 | LX| DOONAG] 0S- 3 S| gz 90-AON-ZZ | Jsdisaan
152 5 SkiL000 | OG- 3 05 b 05- |440 | d350712 |440 |440 | kXL OONAQ]  00:0 9z SO0-AON-ZE | 03evesn
Bussuibua dep-suo zo| 000010 | DG- | 05- [440] N3do 440 NO | XL [LOONAG] 0S- 1 000 5z 9O-AON-LZ [ oresta00

88




Aepejjoy (ned pue

Jmay exssar Ag pasedald

1% fproaa] 6v:10°00 | 05~ [ L | os- |440]03s010 |390|490| v |ooonaa 0070 25 ] s0-Ge4-tz | e

sqo apow jeusou swnsas| GBLE0 | 0S- |440| N30 | NO | NO | ZXZ |FLONAQ) OG- |440| N340 | NO | NO | X ¥ 0S- |440 | N340 [ NO | NO | FXb ¥ SL§ Sk L0gad-vl ishddaand

SPE000 | 05 [440 {93507 [440 | NO | LX) [HHONAQ) 06 L 05~ 3 0EE Gk 20-994-1 st

SP 1000 | 05 L 06~ [440 | 032070 | 440 [440 | LX| |000NAT) 05 L i Sk L0-984-pl e ke

13 fpam| G-10-00 | 0G- 1 05- I 0G-_[440]035072 |40 440 11 |oooNAT] 000 3 [0-G84-pL | toreea

5q0 apow euuou swnsai| GBS0 | 05 |440| N340 | NO | NO | 2X2 [#IONAD] 0G- [440| N340 | NO | NO | #XF ¥ 440 | N3dO | NO | NO | XY ¥ GL:§ 20-994-/ kv
GF:L0:00 | 05- |440|03S010 (440 | NO | LX) [HLONAG] 06- 3 L DEE 20-994-1 BL858500

S¥ 1000 | OG- L 06~ [440 038070 | 440 |440 | LX | |000NAT I Sl 20-984-4 ki

3 fpseem| GvIL0:00 | 0G- L | o5 ! 33003507 [340[340 | 1¥1 [000NAG]| 00'0 20-qed) | owm

sqo apow (ewsou swnsas| 6¥:BL00 | 06 [440(] mao [NO [ NO |2xz |rionwaal 0s- [440| wado [ NO | NO | #xb ¥ 440 | N34T | NO | NO | FXF ¥ Gl Loruepr- FEPEDEX:

SP 1000 | 05 |440 035070 | 440 | NO | EXL [HLONAG) 05 5 0E: J0-uep- B4022500

S L000 | 06 [ 0§~ 440 | 035070 [440 | 440 | LX| |000NAQ St fo-uer- S

1ea Apeam| G- 1000 | OG- | 05 L _m_mD a3soTD [440(440 | 1X1 [oooMAQ 00:0 £ JO0-UBr-LE O43L500

sq0 apou ewiou swnsa| §1-61:50 | 06~ |440] N30 [NO | NO |2%z [reoNAg] 06- [440] N30 [NO [NO fvxp| v 440[ v3do [NO[NO [#Xv| ¥ 5¢8 SZ | Jo-uep-Gg | oouwn

[e2 eauue-isod 10 #0000 | 0G- L 05" I |440 | 038070 [430[440 | 1X) [000NAGH 0012 [r4 JO-UB[-GZ | menawrad

1ea (eauve-isod €3] 00:20:00 | OG- |440 1935070 440 | NO | 1) [1LONAD) 05~ | ! 00:0 SZ L0-UBr-G7 [ cosewa

9G¥ Dwe 80413 Bn 1eses K| OLF000 | 05~ 1J4J0] N30 | NO | NO | X2 |PLONAD] 0S- 1440 N340 | NO I NO |vXb] ¥ |40 | N3O MO | NO IpXr] ¢ 05'6L 44 JO-UB-pg | anmean

3 oweld Aewouy| 02:71:00 | %001 [440] N3O {440 | NO | 2Xe |FIONAG] OG- [440] N30 | NO | NO | #X¥ .4 | |440| N3de | NO | NO | #X¥ ¥ 0£.§ ¥ L0-UEM-$E RBZ0ovo0,

P SL-00°00 | 05 |440O| M3<0 | NO | NO | 2XZ [PLONAQ) 0G- [J40| N3€0 | NO | NO | bXb 4 440 | N3dO | NO | NO | ¥Xb ¥ SLs ve L0-UEM-P bt

SPL0:00 | OG- |440 038070 (440 | NO | LX) [HIONAT] 05- |2 0 13 e ¥e L0-UBM - i)

5¥:10:00 | 0G- I 0§~ 440935070 1440 |440 | X1 |000NAC) OG- I S re 20-UEM- J0TRL

sjea jeauue-aud + Aysam] Gp0L0:00 | DS- 3 0s- 3 05-_[d440[035070 |4401 440 | LX) |O0ONAQY 000 [ JQ-UB[-pE | OreEan
3q0 Bpow jeuuou swnsas| GEBOED | 05 |440| N30 | NO | NO | 2XZ |FLONAC] 0§- |440 | N340 | NO | NO | PXF ¥ 06~ [440]| N340 [NO | NO | #Xb ¥ Sral 0 LO-uep-gg | osaw

S¥10:00 | OG- L 05~ | NO 44 NO |NO |bXI] §i 05~ 00-#1 0 20-uep-gz RERE

SPL000 | 05 L 05- | NO 344|440 NO |iXE]| € 05" GLZl 4] L0-uer-0g FAERK.

00°20:00 | 0G- 3 05 |440[ 335072 [440 | NO | LX| DODNACY 0§- GG 0z J0-uep-pz | v

G¥7L0°00 | 05" ! 05 |[NO | 34 |3d0|ddofixi| or | og- 0EE 0z J0-UBr-0Z | wimer0

S0 AJEsIaAUUE 20| DE.E0:00 | OG- 1 05- m.o N30 |440 (440 | LX 4 05~ 000 0z L0-uer-gz fatiatiad

500 apow [Bwsou swnsal| GLB000 | 0S-  |440| N30 | NO | NO | ZX2 |[FIONAQ] 0§- 1440 | N340 | NO | NO | #XF ¥ 05~ |440 | N3do | NO | NO | ¥X¥ ¥ SPGL =13 JO-UBr-G| DREEF

G000 | 06 | NO 34 NO O |IXL Sl 05- 3 05- L Q00-ri <] JO-Uer-6L aveazean

S¥:L000 | 05- | NO 44 440 NO | IX £l 05§~ b 05 SL-Zl =18 LO-Uer-g| hickiiiasnd

00-£0:00 | 0S- |440]03S01 {440 (440 | LX | [900NAQ) 0S- 3 05" SL§ 1% Lo-uer-gi BRI

S¥:L0:00 | OG- | NO 33 440|440 | 1X oL 05 3 0s- Qe B L0-uer-6  diaiond

5q0 fesisauue £0] DE'E0:00 | 0S- [440] N340 [430[44071X [ 05" | 05" 000 [ L0-UET-6 3012r00

g0 apow ewsou swnsal| L8000 | 0S5~ |440| N3O | NO | NO | ZXZ |FIONAQ] OG- |440| N30 | NO | NO | Xk 4 06~ |440| N340 | NO | NO | #X¥ ¥ StGl 8 A0-Uer- bbbl

S L0:00 | OG- ] 05- L 05- [ NO 34 NO | NO [ X 51 0o-vL 8 A0-uer- cig.

S¥H0°00 | 05 b 05- b 05~ [ NO 44 [440| NO | 1X £l SL-Zk =13 J0-Uer-gL PRRLLAG0

00:L0:00 | 05~ 3 0§- L 05~ |440] 938072 |440| NO | LX| [000NAG)  SL'S L0-uer-gl i

S¥L000 | 0S- 5 05 I 0s- | NO a4 440|440 | LX 0L OEE L0-uer-g SNy

sqo Aesisauue 1] 0260000 | OG- L 05- L 05- |440]| N3dO 440|440 | X ¥l 000 A0-uer-g Dbt

540 9pow (Bwiou awnsa| G¥'8L:00 | OG- |440| N340 | NO | NO |ZXZ [FIONAT) 05~ |440| N340 | NO | NO | FXP | 0§~ |440([ N3do | NO | NO | ¥Xy ¥ SES L 0-uer-2 it
G¥L0:00 | 06~ |440)038070 (440 | NO | LX1 [HIONAT] OG- I 05 1 K L LO-Uer-4 684600

S¥L0:00 | OG- ] 0§~ 440 935070 (440 | 440 | LX| |000NAC) OG- 3 G J JO-UE[-L| | owadd0

163 e 5¥11000 | OG- | 05- | 05-_|340 (035079 [440 (440 1X1 |ooonAd] 000 Il J0-UBP-/| | roviaan

EF DWW BI0-I3NS BIA 9sel nHa| PLB0F0 | OG- 1440 | N340 | NO | NO | ZXZ [FIONAG) OG- |440| N3H0 | NO | NO | XY ¥ 0G [440| N3dC | NO | NO |¥X¥ ¥ oriL 43 Loruer-glL BE

s1017 Bupuswaiou suiesy Aewouy| 8¥:80:00 | 06- 1440] N340 | NO | NO |2%Z IFIONAG] 05- |4J0) M340 | NO | NO | bXb ¥ 06-_[440] N340 |NO | NO [#Xb w 006 ZL Jo-uep-gl | odeseon

590 spows jewuou swnses| G¥€0:20 | 0§~ [440| N340 | NO | NO [2xZ [rioNAd] oG- [440] Mo [NO |NO |pxp| ¥ | 06- |440]| N340 [NO|NO |xv]| SLS oL Jgruep-py [ v

¥ 1000 | 05~ |440|035010 [490 | NO | bXL [1FONAG] 05~ L | o5 3 [ Jouerg) | o

SPL000 | 0G- L 05§- |440 [ 338072 | 440 {440 | LX| DOONAC) 05" G 0 L0-uer-g A

123 Apyeas| G¥110:00 | 0G- ! 05~ 05-_[4340 [ 035070 [440[440 | 1XI POONAQY 000 0 ZQ-UBT-Q | oo

sqo apow ewsou swnsa| S¥'8L'80 | 06~ |440| N340 | NO | NO [ZxZ |rioMAd| 0s- [440[ M3so [NO [NO [bxy| # | 05 [440[ w340 [NO|NO [pxp| + SL'S Joruep-g | veaamn

srio:00 | 05- [J430]035002 (440 [ MO [EXL [rioNAd] 05 1 05" 0EE J0-UBF-¢ w9Ea000

S 1000 | 06 L 05- |440]a338072 [440 |440 | LX} POONAC] 06" &b l0-uer-g SR

1=a Apgmam S¥:10:00 | OG- 2 05- L 0§~ |440 | 038072 | 440|440 | 1X} DOONACH _00:0 J0-uer-g 0050
sjuswwo) 7] 1 1es | g3 | vomsod [uona | 1oy [Bua| epow | ides | g3 | womsod (uona | 1oy [Bua| spow | 1dies | a3 | vomsod |uous| 1oy |Buwa| espow | (ninZ) ar ajeg (xau) OLN
wWHHaal Lisoeqg| 44 | Jeunus | -2 a29 1801 | 44 | sennug | e aao seol | 44 | semnus | -2 aoo sy 10 # ABY

e uod -8q uog g oo
G0 44 44 44
£ BIOWED) 7 EIALED) | BJBWED

Buieauue Q02 sejousp 1uoy abueig

‘fiewoue Yenaseds e ssjousp Juoy ejuabiey

“AUAIOR JESPUIN, SSj0UBP U0 UaaIn

‘saewoue 3 swaigasd sejouap Juoj pay

‘safinloe peuueld sejousp Juoj anjg

“JaYe| SullW G| 0} dn ag ABLL UDINDEXE JO BLUI J9EXS 'PALNDD0 JUSAS UDIUM U1 ssed jo Bujuuibag Joj aie sawi)
‘saloN

£00Z :607 uopeinGyuoD eiawed |IIWS

| abed spx (1sa)) Boj Byuoo ¢ dde enjoe 200&/8HL

89




Z abeg

AepejjoH ned pue
1M eaissar Aq pasedasd

1 Apoon| 5010:00 | OG- 3 05- ! 05-_|440] 03507 |440]440] 1x) Jooonaa] 00:0 GLL J0-idy-6z | ssawem
215 Cwsi 940-19NS B 959 NHa| §9°E0'G0 | 05— [440| N340 | NO | NO | ZXZ |FIONAQ) 0S- [440| N340 | NO | NO |tXk| 05~ |440| nado [NO | NO | bXb ¥ 5002 60L L0-idy-g) | oemeam
sso7 Eie Aewouy | §0:02°00 | 0§ [440] N340 | NO | NO | 2X2 [PLONAQ) 05~ |440| N340 | NO | NO |vXF | ¥ 05~ [44O| N3do [NO | NO [¥Xb]| ¥ 00:0 601 20-Jdy-g | toroesa
2q0 epow |Buuoy awnsal| SFBL00 05- |440 ([ N340 | NO | NO | ZXE |FLONAG) 06— |440 ([ N340 | NO | NO | FXF ¥ 06 440 | N3dD | NO | NO | XY r GL.S 201 J0-idw-gL PLORLEON
G¥°10:00 | 05§~ [440|035073 [440 | NO | LX) [HONAQ] 06- 3 05~ 0Ee 801 £0-1dv-81 Sipucany
S¥ L0000 | OG- ] 0§- |440 [ 9380712 1440 {440 | LX | [000NAT) 06" Ll 0oL £0-1dv-81 i
122 Aptsam| GFIL0°00 | OG- I 05- 3 05~ |440 [ 0350712 (440|440 | LXL |000NAQ)  00.0 801 L0-ady-gl i
115 0w B20-13WS Ba Wsar nH| 210100 | 0S- |440| N340 | NO | NO [ 2% [PHONAQ)Y 05~ |440 | N340 | NO | NO | X ¥ 05 [440| N340 | NO | NO [FXY ¥ BrEL L0L L0-idy-) et
uo swaishs (3Ws Aewouy) ¥EZ1-10 | 05~ |d440| N340 | NO | NO | ZX2 [FLONAG) OG- [440 | N3d0 NC | NO | #X¥ ¥ 05 _|4d40] N340 | NO | NO [FXY 4 il 901 L0Jdy-gl pidaii )
590 apow eunou swnsas| GY6LP0 | OG- |440| N340 | NO | NO | 2XZ [FLONAQ) OG- |44Q| W3O | NQ INO |vXP| 0~ |d440| N340 | NO | NQ | FXFb 4 SZ§ 0L 20-ady-y) | oaveEvon
150 HSBIN SINUI 0L £L0NAC] 01200700 | OG- |440| N3d0 | NO | NO | IX| |ELONAD) 05~ ] 05- SIS 0l 207201 FEEEVO0
SFE000 | 0S- |440[d3s070 [440 | NO | LX| [HHONAQ) OG- 3 05 0EE oL 21073y B4803v00
SP L0000 | 05 L 06- {440 | 032070 | 440 [440 | LX| |000NACY 05 St ) 13 L0-ddy-L 515NN
[ Apjaasm SP 000 0§ b 0s- i Om{ u&o Q3soD .uu_o umo LX| |00OMAQ 000 oL hO-.ad.r COBEIVO
015 oW B0-IINS B 9591 nHA| BE-Z0:10 | 0S- |440| N340 | NO | NO | ZXZ [PHONAQ) 0S- |40 | N340 | NO | NO | #Xb il 05~ [440] N340 | NO | NO [#X¥ ¥ Le'le 66 L04dy-6 vty
.“ swouy (esed) | 0250000 | OG- |440] N3H0 | NO | NO | 22 [FIONAD Om.lko N340 | NO | NO | FXP a D.m.l 440 | N3do [NO | NO [ ¥Xt ¥ 1081 J0-1dy-5 SaBLOVN
530 apow [eusou awnsea| 00:00:00 | 05~ [440] N3<0 [ NO [NO [2¥2 [rioNAG] 0G- [440] N340 | NO |NO |tX¥] ¢ 05~ |440[ M3do [NO[NO [#Xr| ¥ 109 66 L0-ady-g | oaovn
(zg-1g seuaied apojyaied) peoidn uoied| 80°00:00 | 06~ 438072 05- a3s010 05 03s012 §G: 66 L0700 O
apop| 01°20°00 | OG- azs5010 0G- G38070 05 035070 Gt 66 L07idyg | oo
Y3k Ul Us, (028 SeuDied Spow yaled) peoidn umjed|
apop ualed| 10710700 | OG- a3s012 05" FECEE] 05 Q35010 vk 66 10-1dy-§ | vawovan
wi e, (-1 seyaed sapopyxedebyung) prowdn uned
599 apow |ewiou swnsas| 62-40°60 | 0G- [440] N340 | NO | NO |2%2 |[FioNAQ] OG- [4JO| N340 |NO [ NO [¥xk| ¥ 06~ [440[ N340 [NO|NO [¥X¥| ¥ GL'G V6 L0dy-p | v |
Spl000 | 0§ |440]035070 |440 | NO | X [HHONAQY 06 L 05- [ ) 10710y LITTHD
S¥ 1000 | 06 I 05~ |440 [d35070 | 440 [440 | LX | [000NAQ) OG- Stl ] £0-dv-p 205} ¥
1ea Apjeam| Gp10:00 | OG- 3 05" 3 0G-_ {440 ] 035072 |440[440 | LXL [00ONADY  00:0 ¥6 J0-idy-p | wEevao
15°80°00 | 0S- |44O| N340 | NO | NO [2XZ |PLONAQ) 05~ (440 | N340 | NO | NO | ¥XP L4 05- |440| N3do [NO | NO [vXb | + 60:GL £6 Jo-ddy-¢ 3L
S[iz€z00 | 05~ |440| NS0 | NO | NO [ZXZ [PPONAG| 06~ |30 N340 [NO |NO [pXb| v | 06~ [440] N340 |NO|NO [vx¥] ¥ ZrGL 6 100wz | e
L0020 | 05 |440] N340 | NO | NO | ZXZ |[FIONAQ) 0§- |440 | N340 | NO | NO | ¥XF ¥ 05" |440| N340 [NO | NO | #Xb ¥ gz:gl 08 L0JBN-LE O
HO swansk 90°20:00 | 05- [440] MN340 [NO [ NO [2Z¥Z JrioNAD] 0G- |440] N340 [NO INO [vxk]| + 06 [440] N340 INO|NO [¥Xb| ¥ 0ZEL 06 L0-JBN-LE | oo
590 apow jpuuoy swnssi| G0°B0E0 | 06— MMO N3O | NO | NO |ZXZ |FLONAQY OG- (440 | N3d0o | NO | NO | ¥Xi ¥ 05 (440 | N3HC [ NO | NO | #XF ¥ SLS L L0-JBN-gE | eomeao
SPH000 | 05~ |40 [9350712 [440 | NO | EXI [LLONAQY OG- L 05- Ote A LO-JBN-BT | ®drmsh0
S¥-L0-00 | 0G- [ 0G-_|430 | 035010 | 330|440 | EXF [P0ONAT)| 0G- Gl 4 L0-JBN-8Z | osvcaece
122 fpeam| Gv210:00 | 0G- ! 05" L 06~ [d440 {03070 [4401440 | LX) J00ONAD] 000 L LO-JBN-BZ | moeomen
sq0 apow jeuuou awnsa:| 00-£1€0 | 06~ [JJO] N3s0 | NO [ NO [2xz [rioNaa] 06- [440] N340 [NO |NO Jbxp| v | 06- [440[ W3do [NO|NO |tx¥| ¥ 00:4 € LO-BN-pT | os0see0
189 [Peuu=350d £0| 00:20:00 | 0G-_|340 | 035010 | 440 | NO | LXL |FHONAG]| OG- [ ! 000 € ZOJBNPT | o0
s6v owon B/0-3NS B wse nko| 0290110 | 05 [330| 3o [ NO | NO [2xz [rronag| 05- [440] n32o [NO [NO [exk| v | 06- [440( ndo [NO|NO [wxv]| + ov-LL L L0JB-gE | oo
sowel poddoin Aewouy | 1y:2100 | 05~ [340] N320 | NO [ NO [2xz [rionad] 05- |330] N3d0 [NO [NO [¥xk| v | 06 [440] N340 [NO|NO |¥xb| ¥ EGEZ 08 | JOJBW-Ig | 90T
SE'BL00 | 06 |440| N30 | NO | NO | Z%Z [PHONAQ) 0G- |440O| N3€0 | NO | NO | ¥XF 4 05 [440| N340 | NO | NO [¥Xb p S5LG 08 LO0-JBN-LE i
SpL0-00 | QG- 440038010 (440 | NO | EX) [HIONAGY 05- 3 05- 0! 08 JO-JBN-LT | =eveEcen
Sv10'00 | 05~ | 06 [340]035010 [J40 |40 1x} POONAQ] 05 Svil 08| Z0JBIN-Lg | oawem
1ea fesuve-2.d] 6v:10:00 | OG- [ L__| 05 [340]03s0 [340[330] 1x1 poonAdl 00:0 08 [JOUBW-LE | e
Buusaurbus fep-avo zo| 00:00:10 | OG- _, 05 |440| N340 |J440 | NO | LXL LOONACE OG- L 000 6L LO0JBN-OZ | ©eesn
Buusswibus fep-auo £3| 00000440 | 05~ [440] M340 (440 | MO | IxL |i00NAD) OG- L 05" | 000 g/ 20-JeN-6L
(defi eiep inunw ¢7) Buyssubus fep-auo (o] 00:00°10 | 0S- ] 05" 3 05- 1340 | N340 |J440|440 | LX) LOONACE 000 Ld Lol
390 apow ewou swnsi| G¥8LE0 | 05~ [440| N340 | NO | NO |2xZ [rioNAG] OG- [440| M3<0 |NO |NO |vxp| + | 06 |440| N340 [NO|NO [pxv| SL'G 7 20-1e
S¥'L000 | 0G- 440 ]03S0T0 (440 | NO | LX) [HHONAQY OG- 3 05- 0EE L L0-JBN-p
S 1000 | 05 L 0§~ |440 [ 9380710 | 440 |440 | bX| [000NAQ) OG- Ghil L LO-JBN-¥
&2 Apoam] Gv:10:00 | OG- b 0§~ L 05" [440 [ 035079 |4401440 | 1X) JO0ONAD) 000 £L LOJEN-7
6% 0w AL0-3NS B lese ng | €€:80°00 | 06~ [440| N340 [NO [ NO | 2% [rioNaa 05 |440| N30 [NO [NO [vxp| ¥ 06 [440] w390 [NO[NO [vxv| ¢ 1251 ZL 20-BN-EL
ek puewios Mewouy] L2000 | OG- 1440] N340 | NO | NO | 2X2 |FIONAD) 05 1440 ] W340 | NO | NO | b 4 06~ |440] N340 [ NO | NO | FXb 4 00-L1 Zl LO-JBN-EL
sa0 spows ewsou awnsal] (93u# | 06~ [J40] N340 [NO [NO [2xz [rronAa] o5 [0 m3s0 [NO [NO[exp| ¢ [ 06 [440[ nado [NO|NO [px¥]| ¥ SL'S 99 L0-Je-y [ rsoem
SEL000 | 06 [440[a3s012 (440 | NO | XL [LLONAG] 0§ L oG- L Qg 99 JOIEN-/ [T
GbLoo0 | 05 L 0G-_|430 | 035013 | 3440|440 | EX| [000NAT| 06" 3 Gl 99 L0-Je-2 st
122 Kpgaan 69110100 | 0G- I 05- L 05- 440 | 035073 440|440 | EX1 [000NATY 000 99 LO-IBN-S Lrpoond
500 apow [ewsU swnsal| G¥'BLO0 | 0S- |440| N3O | NO | NO | ZXZ [FIONAQ) 0§~ 1440 | N340 | NO | NO | ¥k ¥ 05~ |440| N3dO | NO | NO | X ¥ SLg 65 20-984-82 FAEELL00
SPiL000 | 06- |440]0380ND (440 | NO | EX1 [HIONAT] OG- 3 05~ I O£ 65 20-994-82 | #moum
S¥H000 | OG- L 0§ 1440935070 (440 440 | X1 |000NAT] 06- L G- 65 JO-Q84-8% | a0
1ea fieom| Sv'10700 | OG- L | o5 | 05 |33003507 |330[4I0 | 1X1 [000NAT) 0010 66 | /0-0ad-8¢ | towsi0
16b DWEW BL0-I3WS B8 asal nHa| LREDTLO | OG- |d440| N3HO | NO | NO | ZXZ [PIONAQ) 0§- |440| N3<0 | NO | NO | FXF ¥ 0§~ |440 | N340 | NO | NO | ¥y 4 €102 15 20-Q94-g¢ | oo
sawesy paddoig Newouy | O¥LEL0 | 06~ |440| N3O | NO | NO | 2X2 |PIONAD] OG- |440 | N340 | NO | NO | #XF ¥ 05 [440| M3do NO | NO | #X¥ il 128 95 20-984-GZ | romuo
=0 pouw jewou sunsar] £H 600 | 0G- [440| N340 | NO | NO |ZXZ [ViONAQ| 05~ |40 M350 |NO |NO |#x¥| ¥ | 0G- |34O| W3d0 |NO|NO [vx¥| + 515 25 | J0Geg-ig | e
SPI000 | 05- |40 |035010 |30 | NO | XL [FhONAT| 05 L 05- L 0EE 25 J0-ged-Lg | mmans
G 1000 Fm L 05- _FO d3s072 _u_u_O_u_u_D LX | |[00ONAT) OG- | G- 4 ,__.lo.nmu_, Jaaa9an
SjuaLwo) d1as | a3 | vomsod fuons | joM [Bwa| epow | 1dies [ a3 | uomsed [uono | 10w [Bua| apow | dies [ 037 | vemsod [uona| oy |Bua| spow | (ninz) ar aieg (xau) oLN
woleg| 44 | sewnys | -9 a22 o) | 44 | Jeunus | -8 asn 489 | 44 | sewnus | -2 [ale’s] iy 10 # nBy
usleIng ooy -0 uog -8 uegn
0 44 44 44
€ Blawe’ 7 BlBWED | BlBWED
sp(1ga)) Bo| Byuoo ¢ dde |lenyoe BO0Z/BL/L

90



¢ obed

AepejjoH (ned pue

nimay exgsar Ag pauedaid
Sv:eL00 [ 900L |440] wado 4401 NO | ZX2 JoLoNAQ] 900l (440 | N3O [ NO | NO |¥Xk]| ¢ 05- [440| N340 | NO | NO | FXF 4 SL:S AL Jounp-4z | eeems
§:10:00 | OG- |440 035070 440 | NO | LX) [HIONAQ] 05" 3 05- 0E: m Jo-unf-gz | e
SFH0°00 | 05~ L 06~ |440 (9320710 |440 [440 | LX| POONAQ) 05- of: m o-unp-/2 [ aaWae
12 javue-0id] Gv10°00 | OG- ] 06~ 3 05~ |440 ] 035072 440 440 | L¥) DOONACY 000 8.1 20-unp-/z | aacia
—Apwoue sov| §4°61°00 | 0G- [J40| N3O [440]| NO | 2XZ JoLoNAG) 05- 1440 | N340 INO INO |¥Xk| 05 |4J0] N340 I NO | NO [FXF | ¥ sre ALt Jorunr-gz | ossanm
| 20:0L:€0 | 05- |440| M320 [440 | NO | Z%2 [0LONAC] 06~ [4J0| N340 [ NO [ NO [¥Xbk| ¥ 05~ [440| N3HO INQ |NO |PXF| ¥ EVZZ £l J0-unp-gg | bersaom
siy) nuyy O pAmd pawewa) |9Ws pesotsa| 228000 | OG- [440 | N30 440 | NO | ZxZ [oLoNAQ) 05 [440 | M3do | NO | NO | Xy ¥ 06~ (440 | N30 [ NO | NO | #XF ¥ LZ6L il Jounp-zz | ogesaem
Answess) "NO pimd TESPUIAL Y0P-g 0f SEOUCD UMOp
-Upds paYIORUEIUN JESPUIN, usop-1md 0y 0TOHIIVS Ppus
pawnser swser-ony| 96100 | 05-_|JJ0] N340 |30 | NO | 2¥C [0L0NAD 0G- 1440| N3do | NOQ INO IbXbk]| ¢ 06~ |440( N3d0 INO | NO [¥XF] SPET 2Ll Lo-unp-Lg | oeedon
EjEp uoiaienb jo yoe| o} enp sdew Ays| 0Z:€0°Z0 | 0§~ |44O| N340 |JJO| NO | 2XZ [0LONAQ| 0G- |340| N340 | NO [NO |FXF| ¥ 05 |440| N3dO | NO [NO |¥X¥| gzoz 0L lo-unp-gp | oo
ON i UNS W15 s 'SpOW S50 [BULAOU 0] PELINIAS [SNS.
e FEDDOD o 0 0 PLOZ 0ll JO-uUnf-gL [EETTET
Lz'iooo 0 0 0 1y 8L 0Ll 0-unp-g| | raecvas
9Z°E0°50 1] 0 0 LZSE =1 20-Unp-| | osenm
(uno"e \nd| LP0ETE0 o 0 1] rESL £al Jo-unp-zL GOVACCID
U S|GRLIBISIP) 440 pid Seawed Arwoue [GNe
penuiuossip sipsaroine| e:z0:00 | 05~ [440] N340 440 | NO [ZXZ [0LONAG] 0G- |440] N340 [ NO [ NO I¥Xy| ¥ 05~ |440] w340 INO[NO |vXk| 00:9L £9L 0-Unp-g| | oasacen
sBueyo ou ‘g-sng £55| 95N o) JESPUIM B |IWS powo) PSBLE0 | 05" 1JJ0| N340 1440 | NO | ZXZ J0L0NAD] 05" 1440 | N340 | NO | NO I¥Xr ] b N3dO |NO | NQ |bXF ]| ¥ 9002 8GlL o-unr-g HNDEN
syae) oW I U |esok00 | 05- [440| N30 (440 | NO |22 [01ONAT| OG- [44O| M3€0 [NO [NO [¥XP| ¥ 05 |440| N3JO |NO |NO |vX¥| 86 651 Lo-unr-g TR
[3WS 40 wspun | €8°00°00 | 06- (440 | N3HO (440 | NO | 2XZ [0LONAT) 06- [440| N30 | NO | NO |FXP| ¥ 05~ |440| M3d40 | NO | NO |[#Xv | EEE] 651 Zo-unr-g YRR
ou—ApELUBUE PEEL SIHOLIGS
590 opow @usou sunsai| OV £0.20 | OG- 1440 | N30 |40 | NO [2XZ |OLONAD] 05- 440 | N340 [ NO [ NO [PXk| F 06~ |440| N340 INO INO |¥XF| ¥ GL'S 251 o-unr-9 e
S¥:L000 | 06 |440]03S070 (440 [ NO | IXL [HIONAGY OG- L L 0Ee 51 20-unr-9 9400840
S¥L0:00 | 06 3 05- |440[03s01a 340340 1xL I St 251 Jo-unp-9 DRRTRION
183 Apwaann| G 10:00 _05- L 05- 038072 _MN@.. .n._.u_|0 LX| |oooNAOY 000 IGL JO-unp-g LID0800
e 00060 | OG- 1440] N340 440 | NO | 2¥2 |O1ONAD) 05 J440] W340 | NO | NO | FXF N3dO INQ | NO | pXP] 00:02 LS| L0-fepype | o
NO 1INS [INS apc J0e%0:00 | 0G- |440] W3d0 44O | NO | 2Xg [0LoNAD) 05~ 40| N340 [ NO [ NO X N340 |NO | NO |#XF] ¥ gesl LS Lo-fepie | s |
500 apow eusou awnsal| GLOL:LO | 05~ |40 | N340 [440 [ NO [ZXZ |0LONAGY 0§- 440 | N340 | NO | NO | PXP N3O |NO [ NO |¥XP| ¥ SIS L0-fRepge | o
GV 1000 | 05 |340]03s010 |40 | NO | LXL [F+ONAD] 05~ L 0 J0-Rep-0g | o
S 1000 | 06 L 05- |440|d3son L Gl LorAep-ge | eavaasm
120 fweam| G¥:10:00 | OG- L 05- 330 035070 [330[340] X1 [ooonAG| 000 JO-Rep-0c | oo
sq0 epow jeusou awnsel) S¥8H:00 | 0G- 440 | N340 440 | NO | 2%Z |OLONAD| 05~ 440 | N3do 440] N340 |NO |NO IvXF] ¥ SLG JORepEZ | voas
Sk 1000 | 05 (440035072 [440 [ NO | XL [tioNAd] OG- ] Qg€ 10-Rep-£2 8255300
SFI000 | 06 I | 05 |3d0|0asomn ! ¥ L0°RenEg | v
€5 Aaam| G¥:10:00 | 05" ! 05- 330035070 [330[ 3301 [000NAT] 000 J0-Rey£z | momam |
(0VONAD 1 £D) 590 8pow eunou swnsal) SFBLE0 | OG- [4JQ[ N3O (440 | NO | ZXZ [0LONAD) 05~ 1440 ] N30 440| M340 INO INO |#XP] ¥ SL:G JO-ARN-gL | remstem
Buusouifus fep-aus 10 00°00:50 | OG- 13 05- 40| N340 1440|440 1 bXE OONACYE GL'S Lo-fepgy | e
1ssauiBus Aep-auc zo| 00:00:10 | 06- | 05- |440] mado 1 [TE JO-Re-2) | reescoa
Gussauifus Aep-suo e0) 00:00:L0 | 05~ |440| N340 (440 | NO | XL [Z00MAD) 05~ 1 GlG L0-AEIN ]
SPL000 | 0G- [440(035072 (440 ) NO | LXE [HIONAT) OG- 3 0 € J0RegL | oo
G¥lo00 | 06- 1 06~ |440]03son L T3 J0-Rep-g) | ocasonm
122 fiyeam| G¥:10:00 | OG- [ 05- 440 [ d38073 |440]440 | LXI DOONAQ) _ 00: 20-REN-9 hasan]
¥lg ewep gs0-Tns e essy | 8L0bw0 | 06- [440] M3do [ WO | NO |22 [rionAd] 05 [440] mado ¥ 440| N340 |NO |NO [¥Xr]| ¢ L5EL L0Aepg) | osa0i0%
webe spow joog Aoy | GLBLE0 | OG- 0 05~ 0 05 0 0011 10-Rep-Z| TAvEE000
ELG oW HL0-3NS BA PsaN| 06°41°80 | 05 [JJO| N3JC | NO | NO |2 [PIONAD) 0S- (44O | N340 | NO [NO [PX¥| ¥ 0§ |440| N30 [NO [NO |¥X¥| ¥ or'6 20-Rep-z| bedia
5 Jewouy| 5vZowo | 05 0|05 [ 0 00EZ LORE-LL | oo
590 apow jewiou swnsa1 00°L1'S0 | 05" [440| N340 | NO | NO | 22 |PIONAQ) 0S- [440C | N3dO | NO [ NO |PXP| ¥ 05~ |4d40| N30 | NO | NO | ¥X¥ 4 00:£ L0-REN-Q) | oasavane
jea jeauue-sod £9] 00:20:00 | 0G- [440 [T35070 |40 | NO | LXL |LIONAD] OG- b 05- b 000 20-Ren-0L | wraod
SPRL00 | 05~ |440| N340 | NO | NO | 2%2 |PLONAD) 0S- |44O[ N340 | NO | NO [bXy | ¥ 0§ |440] N3dO [NO | NO | XY 4 Sl Lo-fepg | reowom
§¥°10:00 | OG- |440]038070 440 | NO | LX) [FIONAQ) 05 05 L 0EE L0RENE | s
SFL000 | 05 I 0S-_|440 [ 935010 1440 |440 | LXL DOONAQ] 05- 3 Gf- L0-FEIN-6 SSEEE000
182 [eavue-asd| Gp210:00 | OG- ] 05- 05-_|440]935013 14401440 | LXL DOONAQ) 00-0 14} L0-fep-g
590 apoul [pudou swnsas| 0000°€L | 0§~ |440| N340 | NQ | NO | ZXE |FLONAG) OG- [440 | N340 | NO | NO | X ¥ 0S- |440| N340 [NO | NO | FXb 4 SL:g £21L 20-Rep-
SPh000 | 05~ |440 (038070 [440 | NO | LX| [HHONAQY 05— I 05- 3 [ (44 20-fepe |
P 1000 | 05 I | 05" [440[038070 [430 ]330 FXI [000NAG| 05 L [T €2 L0FeIS
12 Apjeam| §°10:00 | 0G- _ 05" [} 05-_|440 | 035070 |390|440 | kX1 [000NAG| 001 54 Z0-FeiiE Z
540 apow [euwiou swnsal| SF°81L0 | OG- |440| N340 | NO | NO | 2% |[PLONAQ) 05- [440 | N340 | NO [NO |PXP | ¥ 0§ |440)] N3dO [NO | NO |FXY 4 SLg S 20-1dy-GZ
#1000 | 06 [440[038070 [440 | NO | LX| [LLONAQ) 05 L 05~ L 0E'E S L0-Jdy-Gg | sesoam
¥-10:00 | 05 I 05 uluo 03sc12 E mo L¥ I [ooomnag] OG- L Gl G 10-00%Gz | owemm
sjuswiwo? 0] qdjes | g7 | uomsod juona | |0y |Gwig| apow | 9dies [ g37 | vonisod |uona | loM (Bung| epo | idies | 037 | uolusod (uona | oY |Buia| =pow (ninz) ar aleq (xau) 21N
WHHOO! fisoeq| 44 | Jemnus | -2 o0 120 | 44 | sennus | -e fafele} 199 | 44 | Jennus | @ [elele] alul| 10 # ABY
uoieIng uan a0 uooy -aq Fileia]
0 44 44 44
€ BISWED Z Bjawed | BlAWED
spe{isan) Bo) Byuoo ¢ dde jeroe 800Z/8LIL

91



v abed

AepeljoH ined pue

jimey exsser Ag pasedaiy
(S18) [EUIWOU} WANE  PO:bEw0 | 0S- [44O| M3H0 1440 | NO | X2 _lo_.02>n_ 06 _[440] N340 | NO | NO | FXP ¥ 05~ |440 [ N340 [ NO | NO | FXF ¥ 9591 LLE A0-Inf-0€ e
i 00:20°00 | OG- |d44O| N340 |440 | NO | 2%Z |0LONAT) 06~ [J40| N340 | NO | NO |¥XF ¥ 05 [440| N3dO | NO | NO [FXF ¥ jel=h ) (3%4 L0-Inr-0g FR00-0
il paanpu|-gia aebiisas) o \
apow sqo ewuou awnsz| 6020 | 05~ |440| M390 |J4O| NO [2x [oloNAa] 05~ [d40[ M3do [nO[NO [exk| v | 05 [440[ ms@o [NO WO [exv| ¥ SL'§ 60Z | L0-inf-gg | vevmem
G°00:00 | 0§~ |440 035070 (440 | NO | LX) [HIONAQ] 06 L 05 1 OEE B0Z L0862 [E=EEE
SPL0-00 | 05~ 3 0§~ |440 9350710 1440 | 440 | bX | [000NAQ) 06~ L s 60T J0-INr-8g | oweoen
183 fpysam jeadai| G¥1L0C00 | OG- L 05- 1 05 |440[03s070 |340[440 | 1XL [000NAG] 000 4 207Nf-8Z_| e
621000 | 0G- 3 05~ |440 [ 9350712 1440 | 440 | LX | [000NAQ) 05~ I LEEC B0Z Lo-inf-L2 s
ZZE0-00 | OG- I 05- L 05440 ] 0380710 |440 440 | 1XL |000NAQ) 6061 80Z Jornr-Jg | eesses
@ o[6el0z0 | 05~ [440[ M320 [440|NO [2xz Joronaa] 0g- [3d0| nado [nO [NO [wxr| v | 05 [440][ m3do [NO[NO [pxv| ¥ ogLL 90z | l0vinp-Gz [ e
lig 9IUNIDIOY O} PSUIMIBI OIS
19 '3pow sqo jewsou awnse | GLZL00 | 05~ |440| N3O |440 | NO | ZXZ |OLONAD) 06- [440| N340 | NO | NO |[¥XP| ¥ 0G- [440| N3dO |NO |NO |PXF| t GL'G 302 L0-INr-G PlosI0
G000 | 05 [440 (0350712 [440 | NO | L¥L [FLoNAT] 05 I 06" 1 0EE 502 10-IN1-G RLCARE
S¥:10-00 | 06- _, 0G-_|J30 035010 |3J0 | 430 | XL [000NAT| 0G- L Gl 02 L07INT-G; ERLERTRES
122 Aisem| G- 0:00 | DG~ L 05- L 05 _|440) 038072 14401440 | LX} [000NACY 000 90 20-Nr-S. Orivicio
nJooozoo | 05- [440] nado [J40[nNO [2xz Jolonaa] 06 |440]| ¥30 [NO INO |bxw| v | 05~ [440[ n3d0 [NO|NO IpXv| ¢ 00 502 | J0°Inr-pz | oomem
€EI000 | 05 [4d0| N340 [440| NO | 2%z [0+ONAG| 05 [440| W30 [NO |NO [¥X¥ | ¥ | 05 |40 W20 |NO|NO [¥x¥| * ZT S0z | L07IArbz | e
1| 9€°B0'E0 | 0G- |44O| N3O [440 | NO | 2XZ [0LONAG| 0§~ |440| N30 | NO | NO | ¥ r 05 [440] N340 | NO | NO [FX¥ ¥ 3= Loz L0-INr-02 F00EE)
5| GYI00:E0 | OG- |440| N340 440 | NO | 2¥Z |0LONAT] 0§~ |440| N30 | NO | NO | PXP ¥ 0% |d40| N3do | NO | NO | pX¥ ¥ 90-LL 661 20-inr-gL BN
L5100 | 05 |440)| N3<0 (440 | NO | 2% [0LONAT] 06 |J440| W340 | NO | NO | ¥X¥ 4 05- [440| N3do | NO | NO | Xy ¥ GG 66 L0°INr-8L [
= ro| e t000 | 06- [440[03%072 [440 | NO | LXL [LioNAQ] 05 05 [ 0E€ BB L0 Inr-81 4064030
0£'€0°00 | OG- b 05- 05- [440[a3s072 [440]440 | 1X1 JoooNAT] 000 56 J0INr-8l G
zve0:00 | 06- |440| N340 |d4O|NO |2xz |oronaa| os- [340| ma<o [NO [nO |¥x¥| ¥ | 05 [440| n3do [NO|NO [px¥| ¥ 8102 861 JOInr-ZL | e
sqo (ewsou swnsas| BL0ZIL0 | OG- |4JO| NIJO [JJ0 | NO | ZXE [0tONAD] 05 |J40 ] N3d0 | NG [ NO | bXP ¥ 056 _|440) N3do INO | NO | ¥X ¥ 000 6L A0-nr-al IR
Buusaubus fep-aue zo] 00:00°10 | 05- b | o6 [dd0] maso |J40]NO | XL LooNag] oS- ! 0010 96k | JOInP-GL | o
BuusauBuz Aep-auo £3] 00:00:00 | 0G-  [JJO| N340 440 | NO | EXL |200NAQY 05 i 05" L 00:0 G6L 20Nkl CogvEI0
BuusouiBue fep-auc 13| 00:00°10 | OG- _, 05- L 0S- 1440 | N340 14301440 | XL LOONACHE 00-0 =13 A0-Inr-gl Trnes)
8v:E0:00 | 05~ |J4O| N3HO 1440 | NO | ZXZ JOLONAQY 05 1440 ] N30 | NO | NO | XY ¥ 05 |440 | N340 | NO | NO | #Xb ¥ LL02 61 L0-INP-21 Lscribriaad
id ¥ uor | 8ZF00L0 | OG- 440 | N3dO |440 | NO | 2XZ |OLONAGY 06~ (440 | MId0 | NO | NO [ FXP ¥ 05- |440 | N3dO | NO | NO | ¥XF 4 EFGlL 6 200INr- 4L
o} anp paydnuan [©2 €3] £1:21°00 | 0G- [440]035072 (440 NO [1x1 [rronaal 05 L 05 g e Z6 1 T T
Sk 1000 | 05" b 05 440 ] 935072 (440 440 | LX1 |000NAT] 0S- Sl 26 A00nr-L L COBROEND
S¥10:00 | 05- _ 05- | 05- 1440 | 935070 _EMH_O LX|L |0DONACE 000 26 L0-Nr-L L Oricacae
91:90:10 | 05~ |440| N3O |440 | NO | 2xZ |oLoNAG] 0§- [440| N340 | NO | NO [ XY y 05" |d440] Nado O|no lrxy] ¢ Ll 06 JO-Nr-6 e zIn
L0E000 | 0G6- [440| N3dO [J40 | NO | ZX2 |OLONATY 06~ (440 | N340 | NO | NO [FXb 4 05- |440] N3dO O | NO | ¥X¥ i LEFL 06 20nr-6 b nidinat)
026000 | 06~ |440| N3O 440 | NO | X2 |OLONAGY 05~ 440 | N340 | NO | NO [FXP 4 05 |4dO| N3do O | NO | ¥XF ¥ LS 08 L0-Inr-6 Juwacean
| ¥0:00:00 | OG- [440| N340 1440 | NO | ZXZ |0LONAD] 0S- 440 N340 | NO [NO |PXP [ ¥ 05~ [44O0] N340 [NOINO [vxv] ELG 06 LOINT-8 =
SZ2:20°00 | 05~ |d440| N3JO 1440 | NO [ ZXZ |0LONAT) 05- |440| N340 [ NO | NO | FXF ¥ 05 |440 | N340 [NO | NO | ¥XF ¥ ar-2 68 20-Inr-g Bt i)
apow wog Aewouy | 96.40:00 | 06 a 05~ 0 05- 0 25 68 Jo-inr-g A4APEZID
sgo fewou swnsal| J0EE00 | 0S- |440| N3O 1440 | NO | 2XZ |OLONACY OG- 440 | N340 | NO | NO | FX¥ ¥ 0§ [440| MN3<0 | NO | NO | ¥XF ¥ G- as Lonr-4 Joemza
paieedal 169 €0] Gv'10:00 | 06~ |330]035070 [0 NO [LxL [1ONAGY 05- | 05" 1 00:0 88 20-Inr-4 FPEEER
i ey oneoiea | ORIB0IH0 | 06 1440 | N340 (440 ] NO | 2%2 [0LONAT) OG- |JJO ] MNado | NG [ NO | #XP 4 05- |440] N340 | NO | NO | ¥XE 4 FLAL 98 Lo-inr-G yovedim
sq0 jewiou swnsa)| 66-11:00 | 06~ |440| N3dC |40 NO | 2%z |otoNAd] 05- |440] M3d0 [NO [WO [pxv| # | 0§ [440] n3<o [nO[NO [vxk| + e a8 orinr-g | resaae
AleWoUR N1 01 90p 1501 Biep| GP-L0:00 | 0G- | 440035010 [ 440 | NO [ LXE [1ioNAa] 06- b 05 T 0EE o8 20HNT-5 PEEET
SF10°00 | 0% ' 05" |440 035070 [440 |440 | LXL [000NAT) 0S- L Sy 98 20-Inr-G s
1e2 T S¥710°00 | OG- [ [ | 05 [430[a3s070 [330|330| kXL [000NAG| 000 981 Lofinr-g | e
n|zez020 | 0" [440| N30 [340[NO [zxz [oronad| os- [d40[ nado [NO [NO [exv| v [ 05 [d40[ maso [NO|NO [pxv| ¥ | szl €8l Loinp-g [ ovieetn
[sgs0z0 | 05 [d40] N340 [0 NO [2xz [oronaa] os- [340( wsdo [NO[NO [y | ¥ | 05 [340[ N30 [NO[NO [wxp| ¥ el 8L | Jo-unpg | e
50':60:00 | 06 |440] N30 |340| NO | 2%z |0t0NAG] 05~ [340] N340 | NO |NO |#X¥| ¥ | 05 |440| N340 |NO | NO |vXv| ¥ (24 L 20°UN(-QE | oS
sq0 [ewiou awnsal[ 60°E0-00 | 05~ [440] M3do [440]| NO |22 |otonAd)l 05— [440] N3do [NO [NO [#xv ] ¥ 06~ |4d0| N340 |[NO |NO [#Xv| ¥ [TE T 0runr- PEVaLIA0
S¥10:00 | 0§ |440 038070 1440 | NO [ LX) [FIONAG) 05 L 0s- L 0g: T Lo-unp-g w330
S¥H000 | OG- t 05~ |40 [T3500 | 440|440 | LX) [00ONAT) OG- 3 G- L L0-unr-p! ek
S5v10:00 | 05- 1| o5 1| 05 |330[035010 [390|330 | 1X1 [000NAG] 000 8L | Jo-unr-0g | oo
pyp0l0 | OG- O] N340 [J40 | NO | X [OLONAQY 0G- |40 | N340 | NQ | NO | X ¥ 05 |440] N30 [NO | NO | FXb ¥ gl 6l 641 L0-unr-g2 80M5E0
Lpp000 | 05 |44O| M3€0 |440 | NO | ZXZ |0ONAQ) 0G- (440 | N3do | NO | NO [ FXF ¥ 05 [440| N340 | NO | NO | FXY ¥ BErl 6.1 L0-unr-gg etz
< || EP00-00 | 0S- |440| W30 1440 | NO | ZXZ |OLONAQ) 0S- 440 | W30 | NO | NO | #XP ¥ 05 |440| N340 [NO | NO | PXY L ar-£l L L0-Unr-gg B
3q0 apow [ewiou awnsai| 9990°00 | 0§ (440 | N340 [440| NO [ ZXZ [0LONAQ] 0S- [440 | N340 | NO | NO | #X¥ ¥ 05~ [440| N340 [ NO | NO | PXE a 00:L L Lo-unr-gg Ae0SElR
182 jeauue-isod 29| GHCL0:00 | OG- 3 06~ |440 [ 038070 440|440 | LXL DOONACY 05- L SLG L L0runr-g¢ MY
e jPouue-50d £0] 61°60:00 | 05- [430]035070 (430 | NGO [ 11 [iioNAG] 05- 1 | o5 00:0 671 | Jo-Unr-gz | ®0s®
e e e S T = e
SIUBLIWOD 0] id1es | 031 | vomsod |uona | jou |Bua| apaw | 9dies | a3 | uowsod Juona | o |Buwa| spow | 1dies | 37 | uomsod (uona| oW |Buig| spow (ninz) ar 81eq (xeu) 210
veHHad) Liso-eg | 44 | sewnus | -8 aso 2ol | 44 | sewnug | -8 aoo 182 | 44 | Jepnys | -a aoo By 10 # hay
uspeng uog -ag nen -ag Hog
3 44 43 44
£ BisWe] 7 BJAWED | BIBLIED)
spc(1sa1) Boj Byuoo ¢ dde lenioe 200Z/8L/L

92



G abed

AepejjoH (ned pue

Hime edissar Aq paledaid
S¥10:00 | 05~ [440][035070 [44O [ NO | IXE [HIONAD) DG- b 05 I 0£'g 9.7 L000€ waesean
S¥L000 | 05 ! 0§-_|440 035010 (340|330 [ 1 |000NAT] 05 ! Sl 9.2 J0POE | oo
182 Appaw] i 1000 | OG- 3 05 L 05 |440 ] 93s010 _m_u_D 440 | L] [oo0NAQ Q00 MPNN L0108 [T
50 owey 9401 3Ws e wsa nbg] 06:60'90 | 06~ [330] mado [ No [ NO [zxz [rionaal og- [4d0] mado [NO [NO [wxy| v | 06 [440] w30 INO|NO [vxy]| ¥ 0L:0Z 692 | /0-deg-gz | ssade:
spow sgo jewsou swnsal| §5:PE00 | OG- [440] nado [NO | NO |2x2 [FionAa) o5 [440| M3d0 (WO [ NO [#XP| ¥ 05 [440] w340 [ NO | NO | ¥Xt [ S 692 to-dag-gg | e
6v:10:00 | 06~ [440[035070 [440 [ NO [IXL [HioNAD) DG~ b 05 ] 0£:€ 59z Jodeggz | semm |
S#1000 | 05 I 0G- |440 | 9380712 |440 |440 | IX| |000NAQ) 05 L G- 692 Jo-des-gz | osooen
1ea Apjsam| 6511.0:00 | OG- 1 05- 1 05-_|330| 03507 |440[440| 1] [000NAG] 0010 69T 2035592 EEEEN
s A 00:81:00 | 05 [4JO| N340 | NO [ NO [2XZ |PIONAG) 05- 440 ] N340 [ NO [ NO | FXPF ¥ 05- |40 N340 | NO | NO | #Xb 4 00.9 892 mo.n_mwlpm Prigvea0
342y oy yoea Ag | SKB0'S0 | OG- [440[ N3O [ NO | NO [2XZ |FIONAG) 05 |440| N30 | NO | NO | FXY r 05~ |440] v3=20 [no [ NO [rxr ¥ 5L.0Z 292 10-dos-g) | o
pauen| 662100 | 0§~ |440| W3HO | NO | NO [ 2XZ |FIONAQ| 0§~ |440| N30 | NO | NO | PXF ¥ 0§ [440| N3<0 | NO | NO |¥X¥ ¥ gi-L 29z L0-deg-6l 2052950
e BULIND PEYEMIW (Nl 10 NS ATELLICUE S =
apow 590 [ewiow awnsel] 1020100 | 05 [440| M3d0 [ NO [ NO |22 [vionad] 05 [440] m3d0 [NO [NO [pxk| | 05 [4JO| N340 [NO|NO [#xr| ¥ 51§ 29z | t0-dag-gl | e
S10:00 | 06 [440 (035070 [490 | NO | IXL [FFONAT] 05 L 05 ! 0E: z9z | J0-d8s- LV
5¥'1000 | 05~ | T | 05 43003507 [440 [340 | Xk [000NAG| 05 ! St Zoz_ | L0-0eg Sazsa
122 Apaam] 5111000 | OG- b 05- 3 06 |440 | 035010 [0[440 | LX) [000NAG|  00.0 £9¢ L0-degpL | oewemia
ddien o wen gl 6150000 | 06~ [440| N340 | MO | NO | 2%2 [rioMAQ] 05- |J40| MN340 | NO | NO | PXF ¥ 05 440 M340 [ NO | NO | ¥Xb ¥ Sral 192 Jo-deg-gL | st
9E80:00 | 06 |440| M3HO [ NO | NO | 2XT [PLONAQY 05 |440| N340 [ NO [ NO | Xy ¥ 05 |440| N340 |NO | NO | ¥XP ¥ 60-6 [§:74 Lo-deg-gl | e
Nl undsap Jecpus
#LONAD £3 uewatdw o} pejepdn ysar-cine| PE'60'S0 | OG- (440 | N340 | NO | NO | Z%2 [PLONADR OG- [Jd40] N340 | NO | NO | PXY ¥ 05~ |Jd0| N340 | NO | NO | #Xb 4 SPET SSE 20-deg-gy | oasew:
OLOMAD ©) %080 £2 payaums esar-ane plo| SFZL00 | 06 [440| N340 440 | NO | 2% |0LONAGR OG- 440 | M340 | NO | NO | FXF ¥ 0§ |440| N3€0 | NO | NO | ¥XF 4 00 kL gs2 L0-des-z s
{p1ONAQ Ul £D) 590 8pow [euLou 3wnsal| GEIG0'00 | OG- [440| N340 [ NO | NO | ZXZ [PIONAQ) OG- |440] N3dO | NO | NO [ PX¥ ¥ 05 440 N30 [ NO | NO | #XP 4 A S5¢ 10095 p3aoean
1531 WseW U0} £LONAG| 0400000 | 06~ [440[ N30 [ NO | NO | 1x1 [eronAal 0s- [ 05 L 5] g6z | Z0095¢ VEEALI0
S 1000 | 0§ |440 038070 [440 | NO | LXL [HIONAQ) 05 5 05 L 0E-€ g2 20-deg- i
SF10:00 | 0§ 1 05~ 440 | 935010 1440 [440 | LX) [000MAT] 05" L G- GGE J0-dag- 29950
120 fpyam| G¥:10:00 | OG- L 06- L 06~ 1440 d3s0md |440|440 | LX) |000NAQ) 00:0 G52 £0-085-¢) Lfictind
Bpow sq0 fewsou swnsal| SEBLPD | 05 |440| N3O 1440 | NO | 2X2 |OLONAGY OG- 1440 | N340 | NO | NO [FX¥ ¥ 0§ |440) N3<0 INO | NO | FX¥ 4 Gl:5 052 L0-dag-) HEXO
S#L0°00 | 0§~ |440 035070 440 | NO | LX) [FEONADY 0S- I 05 3 0E-€ 052 10-985-L g
SKI000 | 05 1 05-_|440 035070 [340 |30 [ 1} [000NAT] 05 i G 052 70-095-, | comum
veada) - eo Ajaam| S¥10'00 | 05 [ = || 06 |330]d3s075 [430[JJO| LI [000NAT) 00:0 0G| Jo-deg-) | wmw
210 oWy 'Ba0-13NS B8 1sw nHa) LE'BLL0 | 06 [440| N340 440 | NO | 2%Z [0LONACY 05 440 | N340 | NO | NO | PXb ¥ 05 |440| M3<0 | NO | NO | FXF 4 8re L0-deg-g RN
EIEp OU<-—apow $qu euou awnsal| #1:00:00 | 06- [440| N3dO [440] NO |2X2 |0loNAQ] 05- [440| N3dO | NO | NO |FX¥ ¥ 06 |440| N3<0 [NO | NO | PXi 4 are L0-d8g-g i)
ejep ou=—| SF1L0OW00 | 0§- [440 032072 (440 | NO | 1XL [HIONAQ] 05 I 05 L are ho.mw G [TETED
svi0:00 | 05 [l 05~ |440 | 935012 [440 | 440 | IX| |000NAQY 05 L abi L0-085-§ SCHEy
Srii000 | 05" I 05- L 05~ |440|93s013 |440(440 | LX) |000NAQ ab: 100955 Or500:30
51:00:00 | 05- 0| 05 0| 05 0 v | Jo-desy | omoim
apow sqo fewioy swnss | 0£'8L90 | 0§~ |440| N3dO 440 | NO | X2 |0LONADY OG- |440| N340 | NO | NO | #XY ¥ 0§ |440| N3<0 | NO | NO | PXF 4 304 L0-By-gg | vevisw
SPL000 | 0S- |440 (038070 (440 ) NO | LXL [LLONAQY OG- L 05- b |34 A ——
Sy 1000 | 05 L 05~ [440 [ 035012 [440 [440 | LX L [000NAT] 05- L e L0Bny-gz | oseaem
[e0 fiysam| 5210200 | OG- — 05- 3 05-_[440]03scna 4401440 ] x| 1AQ 344 hn.‘m:drmlw Lok
£09 0w ‘Ho0-|3WS v 1esex NHO| STE0TH0 | OG- |40 | N3O 44O | NO | 2XZ [0IONAD] OG- |40 | N3O | NO | NO | XY ¥ 05 |440] N340 [NO | NO | FXb 2.3 BEZ J0-Bny-72
sabew) pajdnucs Aewouy | §5°60:00 | 05~ [440| N340 440 ] NO | ZX2 JOLONAG) DG~ 440 ] N340 | NO | NO [¥XF | ¢ 05- 440 N30 INOINO |PXP ] ¥ : EET 20°Bny-/z
909 cwei ‘BS0-13WS BIA 1esay NHa| §5°9120 | 05 |J40| N340 (440 | NO | X2 [OLONAQY OG- |40 | N3do | NG | NO | FXP ¥ 0§ |440] N340 [NO | NO | XY .4 . 154 20-bny-pg
sabew) paidnuco Aewouy | §E°60°00 | 06 [440| N3J0 440 ] NO | ZX2 JOLONAD) OG- 440 ] N340 | NO | NO | #XbF ¥ 05- 440 N30 | NO | NO | #Xb ¥ - 9ee £0-Bny-pz
509 WO ‘BO0-IFNS Bt 9sey nHa| §1AV00 | 0G- |J40| N340 1440 ) NO | 2XZ [0LONAG) 05 |440] N3O | NO | NO |bXP| ¥ 06~ |440] N340 |NO |NO |¥XP| ¥ : sez | /ofnvgg
sq0 apow [euucu awnsal 65:00:00 | 0§~ [440] N340 [440 | NO |22 [0LONAG] 05- (440 | N340 | NO | NO | PXF 4 0§ |440| N3<0 | NO | NO | ¥X¥ ¥ 3 SEC L0Bny-£2
120 [Eauue-jsod LO| §F1L0C00 | 05 L 05- 05- 440 | 035012 [440|J40 | LX) DOONAQ)  SL:6 14 L0-BNY-EE
1ea (gauue-isod €3] 61°60:00 | 0§~ [440 0350700 [440 | NO | LX) [FEONAG] 05- 05~ L 000 GES LO-Dny-gg | ooiamsm
sofiew| on Arewouy]80:10:00 | 06 [440| N340 [440] NO | 2XZ [0LONAG) 0S- 44O | N340 | NO | NO | PXY ¥ 06- |440] N3d0 [NO | NO | FXY 4 v5.2c 24 Lo-Bny-gg | wem
6EL100 | 2000|440 | N340 (440 | NO | 2X2 |DIONAQ) 05~ (440 | M3do | NO | NO [#Xb ¥ 000|440 | N340 [ NO | NO | XY ¥ 1 44 L0-Bny-zg | rvaosw
Sr-10:00 | 0§ |440[038070 |440 | NO | LX| [HHONAQY 05 05 L 0Eg YET L0-Bny-gZ | sooasm
S¥ 1000 | 05 ' 05~ |440 | 935012 1440 |440 | L XL DOONAT] 05- L Sl 4%4 L0-bny-gg | 2aavasE
1% fpeaw [ eavue 58 57710700 | OG- 1| o5 05-_[440] 03507 |330[440] 1X1 pOONAG] 000 yEZ | J0-0ny-gg | oo
apow sqo jeuucy swnssl| §8L80 | 0§ 440 | N3HO 440 | NO | ZX2 |0LONAQ) 06~ |440 | N340 | NO | NO | FXi ¥ 0§ |440] N3d0 [NO | NO | XY 4 SLG 122 20-Bny- poitey
SPH000 | 05 [440 (035072 (44O NO | LX| [HEONAQ) 05— 3 05- 3 O£ 12T L0-bny- Nnevs
Sv10:00 | 05 1 0G-_|440 | 035070 [440 [440 [ 1XL [000NAT] 05 L Gh L 122 | 20PNy~ s
(B3 Apjaam| 61000 | 0§- 2 0s- L 05-_[440]03so™ [440]440| LX) JosonAd] 000 22 10-Dny-g) | mosesi
5pou sqo [euou swnsas| §7-81°90 | 05~ [440| N340 [440[ NO [2xz [oronaa] 0g- [440[ N3do [ NO [NO [#xy| ¥ 05~ [440] M3so [NO[NO [#Xv| ¥ Gl 0ze 20-Dny-¢
5v'10:00 | 05~ [440[035070 [440] NO [ 1) [HiONAG) 05- ! 05 L 0EE 0zt 10BNy~
5v:10:00 | 0§~ I 05~ [440[ 035070 [340[J40] 11 JosoNAT] 05 L G’ oee 20BNy
123 Apte=| 67°10°00 | OG- [ I__| 05 [430[dss07 340|330 [ 1x1 [oooNAd] 00:0 ozz__| /obny-g
L0 olway) 'B00-13NS B jesa nHa| 9¥2L0°H0 | OG- [440) N340 1440 | NO | 2XZ [0LONAG] 0S- [J440| N340 | NO | NO | PXP ¥ 05 |440| N340 [NO | NO | FXb ¥ vlL.al gLe 20-Bny-g
PLZIZ0 | 05 [440| N3JO 440 | NO | 2X2 |0LONAG) 05- |440| N3dO [ NO [ NO | FXF ¥ 05 |440| N3<0 | NO | NO | Pt 4 00 alz Lo-Bry-p Bt
7 SISJUNCD SIELY DNELS e
sjuawwod W | 1dies | o= |uomsod [uona | 1oy |Bua| epow | idies | 037 | uomsod [uene | oW |Buig| spow | idies | g7 | uomsod |uona| 10y |Buig| espow | (ninZ) ar aeg | (xau) oLn
WHHOO! f1soaq| 44 |Jemnus | -e oo 89) | 44 | seunus | -e falele] 199 | 44 | sewnus | -0 aoo T 10 # Ay
uofEIng ued -ag uog -8 uon
sq0 44 44 d4
£ BialUED) Z ElBlIED) | BISWED
six'(jsey) Bol Byuoa ¢ dde jenjoe 8002/8L/L

93



g abed

AepeyjoH ined pue
HnimaH eassar Aq pasedaid

uoibuiyng v sdway Buneoy syjuow ¢ Asane £l e uoneiqieD pield 1el4 ubiH
uciBuiyng vy sdwsey Buneoy ‘AQ4 Ul uoow ou Juow z lans LOONAQ e uoneasssqO spoly Bulssuibug Aep-z
uidde] r sdwa) Buneoy yNaem fans 000ONAQ e uonelges ANaap
1sAleuy eleq Aewiid sjuresuoD Aouanbai # apop elsleD uoyesadp piepuejs-UuoN
00:00:LE Nm.ormn. T
wawnsa | iIINTYAR] 05 |440 NO | NO |22 [vLONAG) 06~ 1440 | N3dO | NO | NO [ ¥#XY ¥ 05~ |440| N340 [NO | NO | #XF 4 Gl LILE 20-AON-/
S#10:00 | 05 |440 (032070 (440 | NO [ 1X1 [FLONAD] OG- L 0g- L DE™ LIE L0-AON-L
S110:00 | OG- w 05- 440 | 033012 1440|440 | L X1 [000NAT) 0S- G- LIE J0-AON-L
=0 Foveam] 5¥710°00 | 0G- 1 oS L] o5 |330[a3somd [340]JJ0] ixi JooonAa]  00:0 LLE | JORON/ | woniom
SEQ WAl ‘BL0-1FWS Bresed nHa| 008240 | 0§~ (440 | N3HO | NO | NO [ 2X2 |PIONACY OG- |440 | N340 | NO | NO | XY ¥ 05~ |440] N340 [NO | NO | bXF L4 004 BOE L0-AON-G R
LOOR Ul |3WS 1858) papsapeu Aiewouy| O¥E0:00 0 0 0 0z'1.2 [ JO-AON-p | "o
@pow g0 [euLou swnsal| SO°9LF0 | OG- |440| W3HO | NO | NO [ZXZ |FEONADY 0S- |440 | N3H0 | NO | NO | PXY ¥ 05- 1440 | N340 | NO | NO | FXF P 515 0! 201001
SFL000 | 06 [440 038070 (440 | NO [ 1XL [FIONAD) 05 L 05- L Qe FO! 100
S#10:00 | OG- ] 05~ |440 | 8350712 [440 | 440 | 1 X} |000NATY 05 G-l L) 20101
183 Aaam| §¥110°00 | 05~ i 05- I 05~ 440 | 035012 |440 (440 | XL J00ONAQ) 00:0 PO L0710 L
FLONAD ©) £3 SUINA4 j9sai-oiny| §1.00°00 | 0§- [440] N3dC [ NO | NO | ZXZ [FIONAGY 0S- |440 [ N3dC | NO | NO | FXY ¥ 05~ (440 | N3<0 | NO | NO | PXF 4 SPET E0E L0 RO0E
OLONAQ U £2 ‘850-13NS Aa Auayersiu esa) nud| $7°80000 | OG- |440| N3dO 440 | NO | Z2XE |0LONACY 0S- [440| N340 | NO | NO [ ¥#X¥ ¥ 05~ |440 | N340 | NO | NO | ¥XF ¥ 0051 EDE 20-P00E
L + 00-£0°00 1] 0 o] 00ZlL E0E L0 1RO-0E
@poul sqo [EuUcy awnsal| §7°90°80 | 0§- (440 | N3dO | NQ | NQ [ZXZ |FIONAD) 0S- |J40| N340 | NOQ | NO | FX¥ ¥ 05 |440| W30 |NO | NO | 08 4 162 L0-RO¥E
§#10:00 | 0§~ |440 035070 1440 | NO | LX) [FIONAQY 05- I 05~ 08 162 LOPOvE
S¥10:00 | 06 [ 0S- |440 [ 035012 | 440 [440 | LXL [000NAD] 05- L62 L0R0¥E
182 fysam| S:10:00 | OG- ! 05- 3 056- 1440 | 435072 |440 (440 | LXL LB L010-ve
2pow sqo ey swnsal| §¥°8H90 | 05 |J40| N340 | NOQ | NO | 2% [PHONAQY OG- |440| N340 | NO | NO | FXP ¥ 05~ |440| N340 | NO | NO | FXF 06g L0041
S¥10:00 | 0§ |440 038072 1440 | NO | LX) [FIONAD) OG- L 0s- 082 L0704
S¥:10:00 | 05 — 06~ |440 {03070 | 440 | 440 | LX L [000MNAT) 05- 08¢ 40004
13 Appan| ¥ 1000 | 05- I 05- 3 05-_[440] 035073 [440 ][440 | LXL [o]:14 209904
59 owayy '9/0- NS o Bsal 10| GE.G0P0 | 06~ |340] N30 | NO | NO | 2% |#koNAG| 06~ [340] Nedo |NO |NO [#Xv| v | 05~ [340] N3do |NO | NO [¥xr z | Joogrzl | seeom
§ Apwouy| §2-40:00 | 0G- (440 | N340 | NO | NO | ZXZ |PIONAD] 06~ [440 | N340 | NO | NO | FXF ¥ 05- [JJO| MNAH0 [ NO | NO | #XP S82 L00O-EL DL
apow sqo (Buuou awnsaa| SPS0CL0 | 0§ (440 | N340 | NO | NO | 252 [PLONAG] OG- |440 | N340 | NO | NO | FXF tr 05 440 N3O | NO | NO | #XF PRE 201001 PiSAEI0
(g2 jeauve-isod £2[ GL60°00 | 05~ (440 [935070 (440 | NO | LX| [FHONAD] 05 3 05 ¥8c 20RO Or8i{3850
fpus (Bauue) 5p°80:00 | 05~ |J40| N3JO |4JO| NO | 2X2 |OLONAC) OG- |440| N3O | NO | NO | bXb ¥ 0S- |440] N340 | NO | NO |¥X¥ £8Z 20-P0-0L il
00:Z1:00 | 9000 |440 | N3HO | NO | NO | 2XZ |PLONADYL 05- (440 | N3d4C [ NO [ NO | FXi ¥ 0S- |440| N3<0 [NO | NO | FXF A 20-R0-01 it
sy 000 | 05~ [d40[o3som [4dO[ NO [ixi [Hionad] oS- [} 05" 4 L07R00L | e
§¥10:00 | 05 I 06~ |440 [ 0935070 (440 (440 | 1 XL DOONAQ] 05 4 L0001 ot
122 Apseanm / eauue-asd| §#200°00 | OG- } 05" L 05 [440[a3s070 [440(440 | X1 £82 10001 [EIEETET
££0 oW 'BL0-IINS B 1959 NHa| 02:0°20 | 05 |440| N340 | NO | NO | 2XZ [PIONAG) 05 [440] N340 | NO [ NO | PXF ] P 06~ |440] N30 [NO | NO | FXF 082 L07100-L Dy
sabew) pires ou Aewouy | 91-90:00 | OG- O] N340 | NO | NO | 2X2 [PLONATY OG- |440 | N340 | NO | NO | X ¥ 05- 440 N340 | NO | NO | #XP 08g L0R0-L ez
apoLl Sqo (o swnsal| 60°60°40 | 0G- [440| N340 | NO | NO | ZX2 [FIONAQ) 06~ |440 | N3dC | NO | NO | Xt 4 05~ |440 | N3H0 [NO | NO | FXF 9.¢ L0 ROE HieEsas
i — i ool T RN
SJUSLLIWCD W 1dies | 037 |uomisod |uona | jow |Bua| apow | 9djes | 031 | uowsod |uona | oy |Buwa| spow | 1dies | 37 | uomsod uoio| 10y |Buig ar sieg (xau} LN
wHHoal eoi-ea| 44 | seunys | -8 aso 23 | 44 | sewnug | -2 aoo 120 | 44 | Jennys | -8 aoo 10 # hay
uoneng uog -ag %) -aa Hog
o 44 EEl 44
¢ BIBLUED Z BJAWED | BIBWED
sjx'(1581) Bo| Byuoa ¢ dde jenoe 200Z/8LL

94



	Document
	Fixup for Johnston
	SMEIpg36(replacement).pdf
	Document.pdf

	Document
	Document
	Document
	Document



